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Sewerage and Sewage Disposal. NEW YORE, N. Y. 
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TRACK ELEVATION IN CHICAGO will be extended 
materially under the provisions of an ordinance passed 
April 2, covering the network of tracks in the territory 
bounded by 12th, 3lst and Halsted Sts. and California 
Ave. It includes 88% miles of track, and there will be 2S 
subways required. The ordinance must be accepted by 
the railway companies within ‘%) days and the work must 
be completed by Dec. 31, 1908. It was proposed to make 
this a mandatory ordinance, the city’s legal advisers hav- 
ing decided that the city has the power to compel the com- 
panies to elevate their tracks, but in order to avoid the 
chance of the companies stopping the matter by legal pro- 
ceedings, it was decided to adopt the old form of contract 
ordinance. The railways concerned are as follows: 


Miles. 

Chicago, Burlington & Quincy Ry................. 27.938 
ittsburg, Cincinnati, Chicago & St. Louis Ry..... 10.15 
Chicaso Terminal Transfer Ry. 
Atchison, Topeka & Santa Fe Ry........cscscceses 1.00 


THE CHICAGO MUNICIPAL OWNERSHIP REFEREN- 
dum, on April 1, resulted in 124,190 to 19,007 votes 
in favor of municipal ownership of gas and electric light 
plants, and 124,594 to 25,987 for street railways. A 
referendum vote on the question of direct nomination at 
primaries, in place of the common party primaries, re- 
sulted in a vote of 125,082 for and 15,861 against. It 
will be noticed that the affirmative vote on each proposi- 
tion was practically the same, but that there was least 
opposition to direct primaries, and most of municipal 
street railways, while gas and electric light plants under 
city ownership come between. The total vote was light. 


4- 
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THE NEW BERLIN ELECTRIC RAPID TRANSIT 
Railway, the opening of which to traffic we noted in our 
issue of Feb. 27, of this year, was finally opened through- 
out its length on March 25. The line is largely elevated, 
but has about a mile of subway. Its total length is 
something over six miles. It is operated in three 
divisions: from the middle of the main line, which runs 
from the Zoological Garden to the Stralauer Gate, a spur 
runs north to the Potsdam Railway Station; the three 
terminals are connected by three independent traffic routes. 
The last of these routes began regular operation on 
March 25, while the first of the three was opened over a 
month before. <A detailed description of this new rapid 
transit line will appear in our columns in the near future. 


THE TRAMWAYS OF HAMBURG, Germany, include 
113.5 miles of line, the larger part double track, and only 
3.72 miles are operated by horses, the remainder being 
electric. According to the concession granted for changing 
to electric traction all the lines and structures connected 
with them within the limits of the city will revert to the 
city in 1922. The operating company meanwhile pays to 
the city treasury 1% centimes, or %4 ct. per passenger 
carried, 5°, upon the tickets sold and a certain percentage 


of all profits above that required to pay 6% dividends to 
the stockholders. The fares charged vary from 2% to 7% 
cts., according to distance and class. 


THE PASSAIC VALLEY SEWERAGE COMMISSION, 
authorized by the last session of the legislature of New 
Jersey, was named by Governor Murphy on April 5. The 
members are as follows: Messrs. Winston C. Garrison an@ 
Francis Child, of Newark; Peter Hauck, of Harrison; 
Wm. McKenzie, of Arlington, and John Hinchliffe, ot 
Paterson. Mr. Hinchliffe has been a member of the New 
Jersey State Sewerage Commission for several years, and 
is also Mayor of Paterson. The Commission will formulate 
and report to the legislature a plan for preventing the 
pollution of the Passaic River, together with a draft of a 
bill to carry the plan into effect. The proposed report will 
make at least the fifth, including one by a legislative com- 
mittee, on the Passaic Valley sewage disposal problem. 
After the report is made the legislature must still pass 
an act providing for the construction of sewage disposal 
works and the raising of money for the same. 


A WATER POLLUTION SUIT IN NEW JERSEY has 
resulted in a decision that the Diamond Paper Mills Co., 
of Rahway, may be enjoined from polluting the Rahway 
River, even if the water supply of Rahway is not injured 
thereby. It is sufficient, Vice Chancellor Stevens holds, 
that the legislature believed such an act would work in- 
jury, and not necessary to prove that injury has been 
caused. The suit was brought by the State Board of 
Health, under an act of 189%, designed to protect public 
water supplies. 
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EUROPEAN SEWAGE DISPOSAL METHODS are to be 
studied, it is reported, by a chemist, and the expenses of 
the necessary trip, up to $2,000, paid by the Province of 
Ontario. 


THE PITTSBURG WATER FILTRATION BIDS, re- 
ceived on Feb, 24, are given in detail in the Supplement 
to this issue. As previously announced, no contract will 
be awarded under these bids, owing to an injunction 
declaring that plans and estimates for the whole plant 
must be made before any contracts are let. Nevertheless 
the bids, having been made in good faith, are valuable as 
records of prevailing prices, at the date named, for this 
class of work. Mr. Morris Knowles, Assoc. M. Am. Soc. 
C. E., is Resident Engineer for the filtration work. 
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THE VIRTUAL TRANSFER OF THE JERSEY CITY 
water contract to the East Jersey Water Co. has been 
formally executed and a contract to that effect signed by 
Jersey City, the Jersey City Water Supply Co., and the 
East Jersey Water Co. The time for completing the works 
has been extended from February of the present year until 
Dec. 25, 1908. 
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THE GRAND RAPIDS WATER-WORKS deal has re- 
sulted in the imprisonment of several men, as already 
noted, and in a fine of $2,000 for the young New York 
capitalist who supplied the money to ‘“‘put through’’ the 
big contract for a new water supply from Lake Michigan. 


. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Allegheny Valley Division of the 
Pennsylvania R. R. on April 4. About 20 miles out from 
Pittsburg a freight train was wrecked by a landslide. Two 
men of the train crew were killed.——On April %, a fast 
passenger train on the Cleveland, Cincinnati, Chicago & 
St. Louis Ry. was wrecked by a washout between Cleve- 
land and Indianapolis. Two men of the train crew were 
killed, but none of the passengers were hurt. 


A FIRE IN A CONCRETE-STEEL FACTORY building 
occurred on the night of April 7 at the plant of the Pacific 
Coast Borax Co., at Constable Hook, N. J. The building 
is four stories high, about 60 x 150 ft. in plan, and has 
exterior walls, floors, and columns all built of concrete re- 
inforced with steel by the Ransome system. A wooden 
elevator shaft served to carry the fire; the roof, which 
was of wood, was entirely burned, and the elevator shaft 
enclosure, some wooden stairways and other woodwork 
were also consumed. The contents of the building fur- 
nished little food for the fire, which at no time could have 
been called a ‘‘hot fire.’’ The walls, floors and “columns 
suffered no damage from the fire; the floors had a panel 
broken through at one or two points, where heavy loads 
fell upon them, and some of the beams were cracked. 
With such exceptions the structural part of the building 
appears to have been entirely unaffected. 


A WATER TANK FAILED at Montgomery, W. Va., on 
April 5. It appears that the tank was of wood and had 
just been completed for the Montgoméry Water Co. The 
failure is said to have originated in the bands. 

A BRIDGE WAS WRECKED BY DYNAMITE at White- 
port, N. Y., on April 1, 1902. The bridge, which crossed 
a small creek and two highways, was owned by the Con- 


solidated Rosendale Cement Co., and served for the trans- 
portation of finished material from the mill on smal] 
horse-drawn cars. It was a_three-span_ structure of 
wrought-iron, about 240 ft. long, with Pratt trusses pro- 
jecting a few feet above the roadway. It was built in 
1S77 by the New York Bridge Co. The wrecking was 
evidently done with malicious intent. Several sticks of 
dynamite were placed upon one of the intermediate piers 
between the end posts of the two adjacent spans and were 
set off at about 10 p. m. on the date referred to. The 
explosion forced apart the two spans and completely 
wrecked their end panels, so that these spans fell to the 
ground. One of the end posts was literally torn tS rib- 
bons, the other was crushed out of shape, and the casf 
bed-plates were blown to atoms; the remaining panels of 
the bridge were practically unhurt, and the top of the pier, 
curiously enough, was little damaged. The material 
showed at the fractures to be of generally good quality. 
The repair of the bridge was at once taken in hand, the 
work being done by Snare & Triest, of New York city. 
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WET AND DRY CONCRETE was discussed at the April 
meeting of the Western Society of Engineers. Mr. H. W 
Parkhurst, Engineer of Bridges and Buildings of the Illi- 
nois Central R. R., presented a paper on ‘‘Wet, Dry and 
Medium Concrete,"’ describing the results of experiments 
made by him with concrete blocks, the experiments peing 
somewhat similar to those described in our issue of March 
28, 1901. His general conclusions were as follows: 


(1) A medium concrete, or one that has not enough 
surplus _water to produce quaking, while having enough 
to permit easy and thorough ramming, is most desirable 
The specification that the concrete shall not quake in the 
barrow, nor while handling, but that it may be wet enough 
to quake when heavily rammed, would seem about right 
for regulating the amount of water to be used. 

(2) It is probably safer to have an excess than to permit 
a deficiency of water. Above all, however, it is of the 
utmost importance that the concrete shall be consolidated 
thoroughly by ramming. 

Mr. Parkhurst explained that the requirement that the 
concrete shall be dry enough so that it will only quake 
under heavy ramming is definite enough to be understood 
by the concrete mixing gangs. To make it ‘still drier 
would involve difficulty in properly gaging the water, and 
the practical conditions of concrete making must be taken 
into account in preparing specifications. The men are. a 
a rule, lidble to mix concrete too wet, as it is easier to 
handle, to deposit and to ram; but with very wet concret: 
much is often lost by being spilled from the wheelbarrows 
Mr. W. H. Finley, Principal Assistant Engineer of the 
Chicago & Northwestern Ry., referred to the necessity of 
using a wet concrete in packing contracted spaces, between 
timbers, etc. Mr. E. E, R. Tratman, Associate Editor of 
Engineering News, thought the gist of the matter lay in 
the last sentence of Mr. Parkhurst’s conclusions, 
neither very wet nor very dry concrete can be 


as 
properly 
rammed. If too wet, the ramming will tend to separate 
the ingredients, while if too dry, no reasonable amount otf 
ramming will fill the voids with mortar so as to make 
solid mass. 


> 


A LOADING TEST was recently made of an Ingoldsby 
automatic dump car, built for the Colorado & Wyoming 
Ry. The car was of wooden construction, similar to that 
described in Engineering News of July 11, 1901, and was 
designed to carry a load of 110,000 Ibs. As turned out of 
the shops the car had a camber of %-in. on one side truss 
and 1<ins. on the opposite side truss, while the center 
member had a camber of 1 in. The car was then loaded 
with pig-iron, car wheels and car axles, the loads being 
successively 96,320 Ibs., 145,000 Ibs., 151,000 Ibs., and 
160,600 Ibs. After each of these loads was applied the 
car was run over rough yard tracks, frogs and switches 
and subjected to heavy buffing strains. The’ total de- 
flection under this loading and servicé was 1% ins. and 
1%4 ins. on the side trusses and 1% ins. on the center 
member. When the car was emptied, the side trusses re- 
turned to a camber of %-in. on the side which had an 
original camber of 114 ins. and to a camber of 4-in. on 
the side which had an original camber of %-in. Some 
weeks later the same car was loaded with 235,000 Ibs. of 
wet iron ore and the load was dumped by hand by one 
man in less than one minute. The principal dimensions of 
this car are as follows: 


Height from top of rail to top of car body 


A TRAIN TELEPHONE has been installed on the 
Overland Limited train of the Chicago & Northwesteri 
R. R. Co. This train runs from Chicago to San Fran 
cisco in 2 days, 21 hours, 25 minutes, and is said to be 
the fastest long-distance train in the world. The tele- 
phone is connected to the central office of any city or 
town stopped at by means of a cable attached to a tripod 
in the roof of the car carrying the instrument. An 
operator at the station is detailed to make this connection 
as soon as the train stops, and the operator on the car 
is‘then in connection with the local ‘‘central.’’ It is the 
company’s purpose to extend this telephonic connection 
throughout the severgl cars of the train. 


AND 
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THE NEW BRIDGE OVER THE AMOU DARIA RIVER 
ON THE TRANS-CASPIAN RAILWAY. 
By A. Zdziarski.* 

The Trans-Caspian Railway, in its extension 
from the Caspian Sea to Samarkand, reached the 
\mou Daria River, near Chardjoui, in 1887, and 
4 temporary wooden bridge was built across that 
stream for the transportation of railway material. 
\ steam ferry had been previously established at 
but this was altogether insufficient 
purpose The project for the 
oden bridge was suggested by Gen. Komarsov, 
i by Gen. Rosenback, the Governor-Gen- 
‘ral of Turkestan, and the structure itself was 

mn built under the energetic constructors of the 


this crossing, 


rm the proposed. 


new railway, Gen. M. Annenkoft and Prince Hil- 
kotf: the latter is now the Russian Minister of 
Ways of Communication. 


The contract for building the wooden bridge was 
to Mr. J. Balinski, working under Capt. D. 


= 
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Fig. 1. Sketch Map Showing Extent of Trans-Cas- 


pian Railway System and Location of Amou 


Daria Bridge. 


(horwat, Superintendent of 
\siatiec Railway. 
iS, 


now the Middle 
Work was commenced on Sept. 
and, the trains the completed 
tructure on Jan. 19, ISSS. The actual cost of the 
ridge Was somewhat less than the estimated cost 
of transporting the construction material for the 
railway extension by the steam ferry, to say noth- 
ing of the availability of the bridge afterwards 
for the regular traffic of the Samarkand Railway. 
The bridge built was of the ordinary trestle type, 
ind it was originally constructed in two separate 
D077 ft. and 560 ft. long, respectively. 
(wo parts were connected by an earth em- 
bankment 2.177 ft. long; but in 1889 and in 1900 
‘hoods began to wash away this embankment, and 
i wooden trestle was substituted for it, resulting 
continuous wooden structure, 8,694 ft. long. 
wooden bridge is still in existence—in 1901; 
hut during these 13 years it has been partially 
iestroved by the floods and ice a number of times, 
ausing serious interruption to traffic. The bridge 
broken for many monthe at a 
lime, and goods and passengers were then carried 

er by means of the local boats, or ‘‘kaiouks.”’ 


crossed 


parts 


These 


in 
This 


Was sometimes 


This ferriage was difficult and expensive, as the 
of the current reached 15 ft. 
and the channels were’ constantly 
addition to this delay by the de- 
s!ruction of parts of the bridge, the annual cost of 
repairing and renewing this wooden structure was 
$25,000. 


Velocity sometimes 


per second, 


shifting. In 


In the beginning of 1895 the bridge was so dam- 
aged by running ice that traffic was stopped for 
vo months. In this same year a commencement 


‘as made in the extension of the railway from 
Samarkand to Audijan, with a branch to Tash- 
kent The demand for the transport of material 


was urgent, and the Minister of War, Gen. Wan- 


nowski, advised the construction of a permanent 
bridge over the Amou Daria; this recommenda- 
tion Was anporoved by the Emperor on April 6, 


1895, and the 
surveys 


money necessary was appropriated. 


and plans were commenced under Gen. 


Department of Ways of Communication, 
Russia. 


*Engineer in 
Petersburg, 


Tasinkowicz, of the Military Engineers; but as no 
satisfactory* progress had been made at the end 
of 214 years, the Council of State, in 1897, turned 
the construction of this bridge over to the Ministry 
of Ways of Communication. 

In May, 1898, a board of construction was or- 
ganized and at once commenced new surveys; 
and experiments with the sinking of two cylinder 
piers by the method of open dredging. This latter 
work was performed in November and December 
of 1898, and gave satisfactory results. The sur- 
veys covered an area extending 13.3 miles above 
and 2 miles below the site of the proposed bridge. 

The design for the bridge was approved in the 
spring of 1899 by the Engiaeering Council of the 
Ministry of Ways of Communication; and the es- 
timates of cost, approved by the Council of State, 
amounted to $2,416,500. In this estimate the bridge 
proper was to cost $1,734,000; the cost being much 
reduced by reason of the adoption of the open 
dredging system and the omission of ice-breakers 
on the piers. 

The Board of Construction appointed S. Olszew- 
ski, C. E., as Superintendent, and his assistants 
were Messrs. Kikodze and Kharitoner, civil engi- 
gineers. 
results: 

On Novy. 7, 1808, the water level of the river was 
724 ft. above the level of the Caspian Sea. The 
clear width of the river was 3,500 ft.: the cross- 
sectional area was 9,784 sq. ft.; the mean velocity 
of the current per was 3.15 ft.; the dis- 
charge per second was 32,777 cu. ft. 

On July 5, 1S9S, with the river 728.5 ft. above 
the level of the Caspian, the clear width of the 
river was 6,132 ft.; the cross-section was 50,694 sq 
ft; the mean velocity was 5.11 ft., and the 
charge per second was 2S1,202 cu. ft. From the 
above data a discharge was calculated for a water 
level of 720.75 ft. above the Caspian, or 405,626 
cu. ft. per second. The maximum depth of the 
river was 45 ft., amd the mean slope was ©.00024. 

As the current tended to wash away the shore 
next to the town of Chardjoui. and at other 
points, measures had to be taken to protect these 
banks; and about 385 ft. below the bridge it was 
necessary to construct a temporary harbor—with 
a railway connection—for loading the bridge ma- 
terial, which latter was carried to the bridge in 
native boats. The shores were protected by brush 
mattresses sunk with stone at high water. 

The falseworks for Pier {) were put in place in 
August, 1S9S; on Oct. 29, the first cylinders were 
sunk; and the results of the trial proved so satis- 
factory that the plan of open-dredging was adopt- 
ed for all the piers. The new bridge was designed 
to accommodate the traffic of the Mid-Asian rail- 
way system only. It is a single-track structure, 
1S ft. wide in the clear between trusses, with a 
4-ft. footway carried on cantilevers projecting 
from the upstream side. The new bridge is 5,250 


The surveys gave the following general 


second 


dis- 


foundations varies from 77 to S4 ft. below 
high water level. The floor system is metal; and 
the bridge rails are provided with compensating 
apparatus, guard-rails and ‘“‘guard-aprons” on the 
approaches near the abutments. On the Chard- 
joui shore the approach embankment crosses an 


J 


these 
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To Farab }.. 
4 


Station 
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Fig. 2. Map of the Amou Daria River, at Chardjou; 
Showing Location of the Old Wooden Bridge 
and the New Bridge, and Proposed Dike System 
for River Regulation. : 


irrigating canal by a 35-ft. girder span, on ma- 
sonry abutments. 

The abutments to this bridge were made up of a 
pier, retaining wall and a connecting wall, and 
these were all located in one open caisson, which 
was sunk by dredging from eight iron shafts pass- 
ing through the bottom of the caisson; compressed 
air was not used. The special dredging scoops 
employed had two plate-iron blades, *4-in. thick, so 
connected by chains that they opened when de- 
scending; and dug in and closed on the ground 
automatically in hoisting. Under ordinary condi- 
tions, with three S-hour shifts per day, the aver- 
age work of each excavator was 1.872 cu. ft. in 24 
hours: about 13.75 cu. ft. being lifted each time. 
As the material was dredged out of the wells, the 


FIG. 3. GENERAL VIEW OF OLD AND NEW BRIDGE. 


ft. long, or 5,618.9 ft. long from back to back of 
the abutment masonry. It consists of 25 through 
spans of 210 ft. clear opening; two abutments and 
24 piers, each made of two riveted cylinders. The 
bottom chord is 21 ft. above extreme high water, 
and the base of the rail is 25.55 ft. above the same 
The material throuzh which the pier col- 
umns are sunk consists of quicksand and clay and 
sand mixed, and they rest either upon a cemented 
grey sand or a red clay stratum. The depth of 


level. 


caisson and shafts were built up with new steel 
plates as the abutment sunk. Work was stopped 
with the bottom of the abutment caisson 80.5 ft. 
beiow high water and resting upon the clay. The 
shafts were then sealed with and con- 
crete was also deposited on the floor of the caisson 
by means of boxes with hinged bottoms. On a 
common masonry foundation in this caisson the 


concrete, 


retaining walls and pier were built in the dry. 
These two abutments were commenced on June 
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15, and on Sept. 10, 1900, respectively, and the 
masonry work was completed on Oct. 27 and Dec. 
27, of the same year. 

Each of the 24 piers consisted of two columns 
each 8.68 ft. in diameter in the upper seetion, and 
12.04 ft. in the lower part, and made of riveted 


is 1S ft. 2 ins., and the theoretical length of truss 
is 217 ft., with an actual length of 21 ft. 4 ins. 
There are 14 panels of 15 ft. 6 ins. each, and the 
end height of the truss is 25 ft. 10 ins., with a 
center height of 30 ft. 10 ins. Both top and bot- 
tom chords are of the channel type; the diagonals 


expansion ends the track rails have a regulating 
device attached. 

The bottom chord of the bridge is 21 ft. above 
high water in the river, giving a sufficient clear 
height for the passage beneath of the largest 
steamers on the Amou Daria; all of these steam- 


FIG. 4. VIEW UNDERNEATH NEW BRIDGE, SHOWING PIER 


CONSTRUCTION. 


',-in. steel plates. These columns were sunk 18.2 
ft. apart on centers; and the clear opening be- 
tween the piers was 212.51 ft. The top of the 
coping-stones, carrying the trusses, was 19.18 ft. 
above the theoretical high-water level adopted, 
and each column was sunk an average distance of 
77 «ft. below this level, with the cutting edge in 
all cases ‘n the clay; the total average height of 
each colurnn, from cutting edge to the top of cop- 
ing is thus 97 ft. Each pair of columns is con- 
nected, at the level of the river bottom, by a solid 
iron ring; and just above low water line they 
are enclosed in a shell made of °4-in. steel plates, 
I2 ft. high. Above this shell the columns are 
connected by diagonals; and an angle-iron ring 
again connects them on the line of the caps sur- 
rounding each column. These cylinder piers were 
sunk by means of excavators and open dredging; 
and weighted by a rubble masonry ring built in- 
side the steel shell as it sunk. When sunk to the 
clay each cylinder was filled with concrete to low 
water level. At this point a new set of \%-in. steel 
shell-plates was started inside the other, and con- 
nected to angles embedded in the concrete, and 
formed the smaller diameter cylinder referred to. 
This last cylinder was also filled with concrete to 
a considerable height and then finished in rubble 
masonry. The work of sinking the first pier was 
commenced on Oct. 29, IS8S, and the masonry of 
the last one was completed on June 123, 1900. 

All of this foundation and pier and abutment 
work was carried out under the day’s-work sys- 
tem, under the direction of the Board of Construc- 
tion. CWhile the author does not distinctly say so, 
it appears that the abutment caissons and the 
piers were suspended by linked steel members dur- 
Ing the sinking operation; as is shown by photo- 
4raphs, in the case of the abutments, and is in- 
ferred from the text of the author in the case of 
the piers.—Ed.) 

The superstructure of the Amou Daria bridg» 
consists of 25 through spans; each span made up 
of riveted members, with a curved top-chord and 
inclined end-posts. The clearance between trusses 


and posts are latticed angles and channels, with 
riveted connections. The track is supported by 
transverse girders, carrying longitudinal track 
stringers and steel crossties on corrugated iron 
plates. On the upstream side of each truss a 4-ft. 
footway is carried on cantilevers and floored with 


3 


FIG 5. THE CHARDJOUI APPROACH ABUTMENT. 


ers being fitted with hinged smokestacks. Tele- 
phones are placed in three special boxes on the 
bridge, and the entire structure is lighted by o2 
incandescent electric lights of 25 candle-power 
each. For this purpose an electric light station i- 
located on the Chardjoui approach. The supet 


FIG. 7. TESTING THE NEW BRIDGE WITH A STATIC LOAD OF FIVE LOCOMOTIVES 
COUPLED. 


wocd. At 26 points in the length of the bridge 
provision is made for storing water-barrels and 
fire-extinguishing apparatus. Guard rails are 
placed on each side of the track rails, one foot dis- 
tant from the latter rails. One end of each truss 
is rigidly fastened to the pier, while the other end 
rests upon a nest of five steel rollers; and at the 


structure of this bridge was designed by Prof. N 
Belelubski, of St. Petersburg. 

The metal work was erected on ordinary false- 
works: though a pile foundation was necessary 
for 15 of the spans. Traveling cranes were em- 
ployed in handling the members, and the time con- 
sumed in erecting and riveting one span varied 
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from six to nine weeks. The erection was done 
by the Briansk Co., under N. Mashin, C. E., engi- 
neer in charge. The material used in the trusses 
was mild steel, from the Alexandrovsk, South 
Russian and the Briansk works. 

The bridge was tested after completion by a 
special commission appointed by the Minister of 
Ways of Communication, and presided over by 
Prof. Belelubski. For the static test of each span 
two trains were used, each made up of five loco- 
motives in the middle and two tenders at each 
For testing the dynamic load, a train was 
made up of ten locomotives, each with its own ten- 
der, and with the two forward engines alone un- 
der steam. This test-train was run over the bridge 
in one direction at the rate of 18 miles per hour, 
and back again at a 10-mile rate. By means of 
slates fastened to the floor girders, and pencils 
fastened to a pile driven in the river bottom, the 
detiection of the trusses under load was measured. 


end. 


necessary before the approach could be built; and 
a bank, 1,260 ft. long, had to be made to connect 
the old shore-line and the abutment. In this case 
the whole width of the foundation for the bank 
was covered with mattresses weighted down by 
stone; and then across the river, commencing at 
both sides, mattresses 28 ft. long were sunk one 
after the other until the low-water level was 
reached. This method was successful at first; 
but when the depth of water reached 42 ft., and 
the velocity of the stream was 20 ft. per second, 
the sinking of mattresses was abandoned and 
large stone were thrown overboard from boats in- 
stead; when finished there was a difference of 3%. 
to 4 ft. in the water level’on the two sides of the 
bank. Another bank of a similar kind, and parallel 
to the first, was built on the downstream side of 
the approach. With these two banks built, and 
the top of one covered with earth, a temporary 
track was laid and the embankment was then 


FIG. 6. SINKING THE CAISSON 


In a length of 21U ft. the permanent deflection 
was found to be 4-in.; and the elastic deflection 
from both static and dynamic load was 1.09 ins.; 
there was a lateral oscillation of U.16S-in. Fur- 
ther deflection tests were made by the Frenkel- 
Leiner apparatus, and stresses in the members 
were measured by the Mahet-Rabut apparatus; 
ail of these tests were satisfactory. 

The total weight of mild steel used in the struc- 
ture was as follows: 


Poods. Poods. 
In the cylinder piers.................... 91,500 116,000 
In trusses and floor system..............508,500 
500 
in Baira Dash approach. 600 356,500 


As a Russian pood is equivalent to 36.112 lbs., the 
total weight of metal] in this bridge was 17,062,- 
lbs. 

The earthen approach embankments presented 
some difficulty, as they were very long, and were 
made in a considerable depth of water. The ap- 
proach on the Chardjoui side was 4,144 ft. long, 
and that on the Farab shore was 7.196 ft. long; 
and on both sides the grade was 0.8%. These 
embankments were founded on mattresses of 
brush sunk with stone, laid in two lines under the 
outer edges of the slopes; and the space between 
was then filled with earth. 

The very erratic course of the Amou Daria 
tiver, with its many small side channels and isl- 
ands, is shown on the map here given. On the 
Chardjoui side considerable preliminary work was 


FOR THE FARAB ABUTMENT. 

made by dumping sand from trains. This ap- 
proach was 18.2 ft. wide on top, had a 1 on 1% 
slope on the upstream side, and a slope of 1 on 1% 
downstream. It contained 140,000 cu. yds. of ma- 
terial. The surface of the slope, to 3% ft. above 
high-water mark, was protected by a paving of 
large stone on a layer of small material about 1 
ft. thick. Above the paving a layer of clay pro- 
tects the sand in the embankment against the 
fierce wind. 

Along these approaches a berm, 10.14 ft. wide, 
is built on the upstream side. The slope above this 
berm is planted with white acacia trees and the 
local elm, or karagach; and in the shallows along 
the bank, willows are planted. To protect the 
bank against washing, dykes of fascines and 
stones are built between the old shore and the 
abutment; and two training dykes were also con- 
structed, extending 840 ft. upstream and 490 ft. 
downstream. The approach on the Faral shore 
was constructed in a similar manner, and contains 
38,000 cu. yds. of sand. 

To protect the shores against damage by the 
current an extensive system of training dykes and 
cross-dykes was found to be necessary; made 
like the others, of fascines and stone. The bot- 
tom of the river is also protected against scour 
by means of mats 3 to 4 ins. thick, made of grass 
and sunk by stones; these mats extend out about 
35 ft. from the foot of the banks. 

The Chardjoui approach crosses a small irri- 
gating canal—the Daira-Bash; and here is a gir- 
der bridge 35 ft. long, with the opening fitted with 
sluice gates. The foundation for both ends of this 


bridge were made by enclosing the common space 
in sheet piling and then sinking 24 concrete col- 
umns, each 5.11 ft. in diameter and 9.24 ft. high. 
Upon these columns was placed a layer of con- 
crete 2.8 ft. thick, and on this concrete the or- 
dinary masonry was laid. 


ee 


EXPERTS’ REPORT UPON THE CONDUCT OF DRAINAGE 
CONSTRUCTION IN NEW ORLEANS, LA. 


There has been recently some bitter public criti- 
cism of the method of conducting the drainage 
work in New Orleans, under the charge of Chief 
Engineer B. M. Harrod, Past-President of the 
American Society of Civil. Engineers. It was 
charged that the plans and specifications of 1895 
had been departed from, and that, as a conse- 
quence, the work done and being done was lack- 
ing in both stability and efficiency. As an out- 
come of these charges, Mr. Harrod resigned his 
position and demanded an investigation and an 
expert report upon the work done under his pro- 
fessional control. The Drainage Board of New 
Orleans appointed on this board of experts Mr. 
Rudolph Hering, of New York; Mr. G. H. Ben- 
senberg, of Milwaukee, and Mr. H. A. Carson, of 
Boston, all Members of the American Society of 
Civil Engineers; and this board has now made its 
report, after a thorough inspection of the drain- 
age work, plans, ete., and the examination of 
witnesses. 

The report of this board is an unqualified en- 
dorsement, not only of the thoroughness and effi- 
ciency of the drainage work as far as executed, 
but it approves of the ‘course pursued by the 
Drainage Board and Mr. Harrod as its Engineer 
in the various departures from the original plans 
and specifications. As Mr. Hering had a large 
part in preparing these original plans and speci- 
fications and has been intimately connected with 
the subsequent progress of the work as a consult- 
ing engineer, his commendation of the 
made has the greater weight. 

The experts first express their disappointment 
at the refusal of Mr. L. W. Brown, M. Am. Soc. 
Cc. E., Chief Ergineer of the construction com- 
pany, to appear before them and to give them 
the benefit of his intimate connection with the 
work. As he had repeatedly publicly condemned 
the work and prophesied failure as a result of 
departure from the old plans, and was in a posi- 
tion to point out the various ways in which these 
plans were changed, the experts believed that his 
testimony would have facilitated their investi- 
gation. 

The report takes up in detail the changes in 
location and alinement, and after carefully ex: 
amining into the propriety of making each one 
of these alterations the board finds that all were 
made in the interest of increased efficiency or 
economy, without in any way impairing the use- 
fulness of the drainage system as a whole or in 
its parts. As to changes in dfmensions, the state- 
ment is made that the original Advisory Board 
had to base its plans upon information regarding 
rainfall and run-off that was somewhat meager, 
and in cases did not extend over the observations 
of one year. It was understood that observations 
were to be continued to thus enable the Drainage 
Commission to make such adjustments in the 
sizes of drains and canals as wider knowledge 
might suggest. The experience thus far gained 
indicates that the drains as built have ample 
capacity. The construction of the St. Louis St. 
canal, the first built of the series of large canals, 
revealed difficulties caused by the nature of the 
soil and narrowness of the street that made it 
advisable to reduce its width. But this reduc- 
tion of the original section had been approved by 
the original members of the Advisory Board’s en- 
gineering committee, as it was clear to this com- 
mittee that the reduced width would be sufficient 
for years to come, and that it would be prac- 
ticable to supplement this canal, when necessary, 
by a parallel canal on another street. In refer- 
ring to all the changes of dimensions made, the 
experts find that the course pursued by the board 
was proper and in the interest of efficiency and 
economy. 

The change in pumping stations—from a set of 
boilers and pumps at each station to a single cen- 
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tral station—is found to be in the direction of 
similar concentration everywhere taking place in 
the industrial world, and to the obvious advan- 
tage of operation. The experts believe that Mr. 
Harrod’s estimated saving of $20,000 per annum 
from this source in the near future is a reason- 
able estimate. It is admitted that there are cer- 
tain risks in this concentration, as the break in 
wires, ete., and the experts recommend that a 
reasonable safeguard should be provided against 
such an emergency by the erection of an auxiliary 
electric power station at one of the pumping 
plants designated. 

The character of the work done has been care- 
fully examined. The experts found the brick, 
sand, cement and other materials used to be of 
exzellent character; though as very hard and 
dense brick are not made within a reasonable 
distance of the city, those used were not so hard 
as are employed in some distant cities. One de- 
parture from the original plan was the use of 
monolithic concrete slabs, with corrugated steel 
rods imbedded near the lower surface, for the 
covering of drains. But this ferro-concrete, when 
made of proper materials, was found to be a 
marked improvement on the old plan; it lessened 
the cost of such covering and the chance of oxi- 
dation of the steel members. The experts found 
the construction work, as a whole, to be of ex- 
cellent character. - 

One of the chief charges made against Chief 
Engineer Harrod was that he had permitted the 
use of a cement not named in the original speci- 
ficaticns, viz.: Steel Portland, or a Puzzolan slag 
cement, in place of imported Portland and natural 
cement. This portion of the experts’ official re- 
port is so generally interesting that it is pub- 
lished in full, as follows: 


In examining and comparing specifications, we noted the 
use of cement not mentioned in the original specifications, 
viz.: Steel Portland cement. This is in reality a Puzzo- 
lan slag cement. The cements mentioned in the original 
specifications were imported Portland and natural cement. 
Each of these three cements is composed in different pro- 
portions of lime, silica, alumina and other elements. 

In Portland cement the various ingredients are inti- 
mately mixed together in fine particles, aré burned to a 
clinker and the latter is finely ground. 

Puzzolan slag cement is made by intimately grinding 
and mixing together suitable blast furnace slag with 
slaked lime, no burning being required after mixing. 

The slag cement used on your work bore the commercial 
name already mentioned of ‘‘Steel Portland.’”’ We have 
tested this cement to some extent in other parts of the 
country, and found it stronger than some brands of Port- 
land, but not quite so strong as some of the highest 
grades of Portland. Our own tests were not sufficiently 
extensive to enable us to positively assign its true rank. 


Puzzolan slag cement is used in various parts of the 
world by engineers of the highest standing. For instance, 
much has been used within two or three years in the tun- 
nel in Paris for the prolongation of the Orleans Railroad. 

The testimony of Prof. Creighton and others is very 
positive that the so-called Steel Portland furnished here 
was better than most of the imported Portland cements 
which were offered and passed under the original speci- 
fications. 

According to the testimony of Prof. Creighton, of Mr. 
A. C. Bell and of Mr. W. T. Hardee, these engineers are 
unanimous in the opinion, based on their own experience, 
that the steel cement is of especial value, and therefore 
desirable where used in connection with work that is con- 
stantly subjected to dampness. 

The original specifications for this work called for the 
best imported Portland, and gave certain physical tests, 
which under ordinary usage would serve to fix the quality 
required. These tests, although substantially the same as 
those used by many eminent engineers, including officers 
of the United States Corps of Engineers, were in the light 
of our present knowledge imperfect and unsatisfactory. 
They permitted very coarsely ground cements to be used, 
while it is believed that only the very fine particles have 
a cementitious value; the tensile tests were applied only 
to neat cement, although tests which include sand are 
much more valuable. 

In the light of present knowledge, these specifications 
were defective also in other particulars. The new cement 
specifications, drawn up by Major Harrod in consultation 
with Prof. Creighton, avoided all the defects alluded to 
above and were of a scientific character. There is no 
doubt that they very materially raised the standard of the 
cement above that of the original specifications for im- 
ported Portland cement, and that they thereby secured a 
higher grade of cement, even though it was not imported, 
than that which could have been supplied under the 
original specifications. 

We deem this change in the original specifications for 


cement, therefore, to have been very desirable, and one 
beneficial to the character of the work, as it elevated the 
general requirements of cement. 

We compared on your work very carefully the concrete 
and mortar in which slag cement was used with that in 
which true Portland was employed, and were unable to 
determine which was the better. Both appeared to be 
hard, good and satisfactory. 

Natural cement is made by burning and then grinding a 
rock containing the necessary constituents. American 
natural cement has much less strength than either Port- 
land or slag cement. It is, nevertheless, used in enormous 
quantities in all parts of the country and on many under- 
ground conduits and tunnels. 

In examining the joints in the brick walls of your canals 
and drains, we found the natural cement mortar less hard 
than that made with either the Portland or slag cement. 
The former could be to some extent removed with a sharp. 


< steel blade; the latter could not; nevertheless, the natural 


cement appeared to have fully answered its purpose. We 
discovered no joints that had been washed out or had 
deteriorated. 

It appears by comparison with the original specifica- 
tions and the engineer’s estimates of completed work that 
the proportion of natural cement originally contemplated 
has been materially reduced and that slag or Portland 
cement of superior strength has been substituted therefor. 
This departure from the original plans is, of course, also 
an improvement. 

It should be noted here that the use of true Portland 
cement (of American manufacture), superior in quality 
both to the imported Portland used on your first contract 
as well as to the Puzzolan slag cement, has been required 
on the most recent work. We deem this a further im- 
provement. 

The board conciuded its report by recommend- 
ing constant attention to the cleaning and flush- 
ing of the drains and canals and the removal of 
all obstructing rods or pipe-ends. The reason 
given for this recommendation rests on the fact 
that these structures are not designed as sewers, 
and the retention of any sewage in the sand and 
silt naturally entering from the street surface is 
liable to cause odors at the street inlets. The ex- 
perts find that the cost of the system has not 
differed materially from the estimates of the Ad- 
visory Board in 1895, and about one-half of the 
system has actually been built for less than one- 
half of the estimated cost. 


THE END OF THE GREAT BETHLEHEM STEAM 
HAMMER. 


Many of our readers will remember at the Co- 
lumbian Exposition at Chicago in 1895 the full- 
size reproduction of a 125-ton steam hammer 
which had been erected during the preceding year 
at the works of the Bethlehem Steel Co., at South 
Bethlehem, Pa. This huge forging tool, the largest 
steam hammer in the world, and the samples of 
the work produced by it, were the wonder and 
admiration, particularly of the foreign forging 
experts and ordnance men. 

For six or seven years, however, this great ap- 
pliance has been standing idle, and a short time 
ago work on its demolition and removal was 
begun. : 

After the hammer was built, as part of a 
large plant for producing the heaviest class of 
steel forgings, there were put up in the same 
building some large hydraulic presses. In the 


subsequent competition between the two types of - 


machines, however, the presses have come out 
ahead. It was found that in the forging of large 
masses of metal by blows from a hammer, 


even 
though the ram weighed 125 tons, some unde- 
sirable effects were produced. As a_ definite 


amount of time is required for the molecules of 
the metal to flow, the action of the blow was so 
rapid that the compression could not distribute 
itself uniformly threcugh the mass; as a result 
the outside of the forging was worked and 
stretched while the inside remained practically 
unchanged. Internal stresses were thus set up. and 
there was a tendency for the formation of flaws 
in the interior. Especially was this true of shafts 
for steam engines, which were one of the impor- 
tant products of the great forging plant. With 
the press, on the other hand, the force is applied 
slowly and is as strong at the end of the stroke 
as at the beginning, so that a forging is made 
absolutely homogeneous, the interior of the piece 
being as thoroughly and effectively worked as the 
exterior. Besides this, the press is a more con- 


venient tool to operate and maintain than the 
hammer. 

At the time of its construction the Bethlehem 
hammer was by far the largest and heaviest in 
the world, and we believe it has never been sur- 
passed in this respect. Briefly described, it was 
a vertical single-acting steam engine, with a 
heavy ram attached to the piston rod. Steam 
admitted below the piston raised the ram, and its 


fall produced the desired blow. The accompany- 


The 125-Ton Steam Hammer Now Being Demol- 
ished. 
Bethlehem Steel Co., South Bethlehem, Pa. 


ing cut is a view of the model, above referred to, 
which was exhibited at the Columbian Exposition 
The steam cylinder had a bore of 76 ins., and the 
piston had a normal stroke of about 16 ft., which 
could be increased to nearly -0 ft. The total 
weight of the moving mass, piston, piston-rod and 
ram, was 125 tons. The working steam-pressure 
was 120 lbs. per sq. in. The hammer stood about 
90 ft. high above the ground, and measured 88 ft 
across at its base. 


AN EXPERT OPINION ON COMPETITION BETWEEN WIRE- 
LESS TELEGRAPHY AND OCEAN CABLES. 


The achievements of the past few years in mak- 
ing it possible for us to communicate over long 
distances by means of free electric waves in the 
ether, have, as might be expected, given rise to 
many over-sanguine ideas concerning the 
art. 

At a meeting of the Marconi Wireless Telegraph 
Co., held in London during February, Mr. Mar- 
coni asserted that his system had developed to a 
complete commercial point as regards both reli- 
ability and secrecy of transmission, and that at 
present it was only a mechanical matter of ar- 
ranging the necessary installations to enable him 
to commence regular commercial operation, in 
any amount, at distances up to the width of the 
Atlantic. Incidentally, he referred to the com- 
ments of the technical press on his work; that of 
America had given him uniform sympathy and 
encouragement, but numerous British technical 
journals were apparently ‘‘vowed to the exclusive 
support of cable interests” This portion of his 
remarks was taken by our London contemporary, 
“The Electrician,” as directed in part against it- 
self, in view of the fact that it had on different 
oceasions editorially pointed out the fallacy or 
over-boldness of statements indulged in by en- 
thusiastic supporters of wireless telegraphy. “‘The 
Electrician,” therefore, in its issue of Feb. 
28, makes an editorial reply, and after stating 
that it neither was nor is opposed to Mr. Mar- 
coni or partisan to cable-interests, it proceeds to 
discuss the remainder of Mr. Marconi’s speech— 
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that referring to the working and possibilities of less communication between England and America, others, bridge is 442.8 ft. between abutments; and it is 
his system. The article is clear in language and with at least equal right, would take their share in dis- made up of two side arches of 151.2 ft. span and 
sound in argument, and it should help to make — turbing the aenee Bine, with the result that Mr. Marconi's 1-10-in. rise, and a central arch of 164 ft! with 
Clear inthe minds of many the true status of wire- signals might find themselves in unwelcome company on 15.75 ft. rise. The piers and abutments rest upon 
their voyage across the Atlantic. 3 
less telegraphy: we therefore reprint it’ below, in alk a grillage of concrete-steel, imbedded in the rock. 
slightly condensed form: be said against Mr. Marconi'’s pretensious to rival ocean Each pier is formed by four vertical metal sup- 
We have never failed to give due recognition to the submarine telegraphy has been said already, and many ports, joined to the grillage; the exterior form is 
tual accomplishments of the Marconi system, nor to times repeated, in our columns. It remains now for him given by fine concrete face-work 5 ins. thick: 
tender to its able and ingenious inventor our sincere ad- and his advisers to discourage the flooding of the pages and the interior, between the face and the four 
niration for all that he has been able to perform We of the daily newspapers on both sides of the Atlantic with supports, is filled with ordinary concrete. 
have always fully and freely proclaimed that there is a sensational statements, and to devote themselves entirely The arches are formed of four separate arch 
wide field for wireless telegraphy, and have endeavored to the task of demonstrating practically, by actual trial o1 beams 1.64 ft. wide, and of variable heights, nade 
npartially to point out the directions in which it might a sufficiently convincing scale, the possibility of sending of concrete and rods. The total width of the Srtiine 
to meet with success It has never occurred to us a readable message across the “Atlantic. Wheu they have 
Wireless telegraphy as a probable, nor even a done that it will be quite time enough to discuss the over these arches is 19.68 ft. The side arches 


ook upon 
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FIG. 1. ELEVATION AND PLAN OF CHATELLERAULT BRIDGE. 


competitor with the long-distance sub- 
On the contrary, we have always considered 
the or as capable of serving in places 
telegraphy is impracticable. And 
Nothing publicly known ot 


tically possible, 
cable 


i feeder 


niarine 
ot cable, 


where ordinary cable 


we maintain this attitude still. 


what Mr. Marconi has done—not even the absurdly over- 
ited three “S’s’’—and nothing that he has said, justifies 
the faintest expectation that his system can ever be a 


rival to the ocean cable. 


erious 
Let examine Mr. Marconi’s speech (above referred to, 
meeting of the Marconi Wireless Telegraph Co. 
1iMe2—Ed.) in detail. First, we will take the 
Mr. Marconi admits to be ‘‘the most 
brought against his system’’—viz., the 
Mr. Marconi denies this defect, and, with 
of boldness that must not be allowed to mislead 
he Dr. Lodge and Sir William 


us 
lve fore the 

February, 
question which 
erious objection 


ack of 


secrecy. 
i show 


sur readers challenges 


Preece to intercept his wireless messages. But the terms 
of the challenge are scarcely conclusive. It is not to be 
expected that either of these experts would be satisfied to 
ive a neighboring Marconi station, while it is unreason- 
t to expect them to build for themselves a somewhat 
-tly station, and with only a week for the task, when 
is upon Mr Marconi that the onus probandi should lie. 
=uppesing that, for reasons of commercial rivalry or for 
y other hostile purpose, an attempt. were to be made 
to tap Marconi messages: it might probably pay to spend 
1 considerable sum of money, and to take much longer 
han a week to effect the purpose. Mr. Marconi makes 
ereat boast of being able to preserve secrecy, but he gives 
he faintest hint of how this ean be done—unless, in- 
deed. be puts his trust in syntony. But syntony would be 
mre to prevent any determined attempt to tap the 
guals which his sending stations scatter broadcast in all 
lerections. It is true it might take some time to make the 
re essary adjustment of the tapping receiver; but, once 
tt were to be done, every signal would be read as easily 
at its appointed destination. In effect, Mr. Marconi 
1ims to be able to disturb systematically the ether for 


hundreds of miles around his sending stations, while deny- 


if the physical possibility of any scientist erecting ap- 
paratus capable of detecting the disturbances. The con- 
ention is absurd on the face of it! If Mr. Marconi has 
oething better than syntony to protect the messages en- 
7 trusted to him, he must abandon his claim to secrecy. 
Allied to the question of secrecy is the other matter of 
terference between stations. We do not deny that by 


yeans of syntony Mr. Marconi is able to prevent such in 
erence between his own stations, when the number of 
hose stations is kept within a certain limit; and perhap 


two syntonic methods might be combined to get a greater 


umber of selective systems. But we do deny that syntony 
or any other known process is capable of preventing hi- 


ing stations from being interfered with, wilfully o» 


otherwise, by signals emanating from wireless telegraph 
tations over which Mr. Marconi and his companies can 
exert no control whatever. He cannot imagine that he ha; 


or 
We 


of all the ether in and around this planet, 
ether the vicinity of the Atlantic. 
that his patents nor any other rights 
trusts him such a monopoly; but that, 
to succeed in establishing wire 


al monopoly 


ven of the in 


ssure him neither 


which he give 


on the he 


contrary, 


were 


questions of speed of signalling and to speculate as to the 
probable revenue, 

Finally, we offer one point, which can be appreciated by 
all, to the advocates of wireless versus cable telegraphy 
to ponder Assume a commercial installation of the 
former between this country (England) and America. To 
say nothing of ‘‘interference,’’ even an approaching elec- 
tric storin, for example, makes a clean slate of Hertzian 
waves. It is certain that the loss of one message (or an 
important part of a message) a week—say 50 a year—would 
so utterly destroy public confidence in the reliability of 
the system that it would take years to regain it. Mr 
Marconi, not very chivalrously, blames the operators for 


over, 


‘by dead load, 
Sq. 


are 2.62 ft. deep at the springing 
at the crown; for the center arch these dimensions 
are 2.08 ft. and 1.77 ft., respectively. The round- 
iron rods used in the arches are continued through 
the piers. 

The width of the bridge floor is 26.24 ft., 
the two sidewalks are carried on brackets. 
roadway made up of and 
round rods, 6 ins. in total thickness, 
laid the pavement. This 
floor reinforced by four lines beams, corre- 
sponding with the arch-beams of the bridge; and 
spaced 6.56 ft. apart each way, 
load of the roadway to the 

This bridge was built in less than three months. 
in August-November, 1899. It was tested with 
dead and rolling loads in 1900. Under the test 
the roadway carried 163.8 Ibs. to the 
ft.. instead of the S2 Ibs. called for in the 
contract; the sidewalks carried 122.8 Ibs. Sq. 
ft. Under 


line and 1.44 ft. 


and 
This 
interlaced 
and this 
concrete-stee! 


is concrete 
on 
is stone 
is of 
iron posts, 


fer the 


trans- 
arch-beams. 


per 
conditions of the least favorable load- 
ing, the maximum depression of the arches was 
as follows: For the left-side arch, 6 mm.; for the 
right-side arch, 5 mm.; and for the middle arch, 
10 mm. When the bridge was unloaded the 
arches returned to their initial heignt. This test 
gave a depression under load equivalent. te 
1-7,300th of the span, for the side arches; and 
1-5,000th of the span for the center arch. The 
test by rolling load was equally satisfactory; the 
exceeded 1-9,000th of the span, 
and the deformation in the arches was less than 
in the case of unequal loading with dead weight. 


depression never 
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FIG. 2. CROSS-SECTION AND SIDE ELEVATION OF PIER OF CHATELLERAULT BRIDGE. 


the utter failure of his system in the Hawaii Islands, 
where the distances are quite short. Bad signallers on 
cable lines make errors, but they do not lose whole 


telegrams. 


BRIDGE OF CONCRETE-STEEL, AT CHATELLERAULT, 
FRANCE. 

In a lengthy article upon the 
combined concrete and metal work, published in 
the “Revue Generale des Chemins de Fer,” for 
December, 1901, the following brief description is 
given of a concrete-steel bridge built over the 
river Vienne, at Chatellerault, France: 

Except the iron parapet, all of the parts of this 
bridge, including the foundations, are built of 
concrete and steel rods. The total length of the 


application of 


The total cost of this bridge—built under a for- 
feit, was 835,000; about one-third the esti- 
mated cost of a bridge built in metal and mason- 
ry. This cost amounts to about $3 per sq. ft. of 
road surface. The Chatellerault bridge was built 
according to the Hennebique patents for armored 
concrete construction. These patents are repre- 
sented in the United States by Mr. R. Baffrey 
1123 Broadway, New York city. 

A WIRELESS TELEGRAPH SYSTEM is being installed 
between Banana and Ambrizette, and the cable terminals, 
in the Congo Region, by Mr. Paul de Bremaecker, of Brus- 
At present telegrams have to be transported by boat 
to and from Saint Thomas, or Saint Paul de Loanda—the 
cable terminals, and Banana and Ambrizette, on the coast 
some distance north of these terminals. 


or 


sels, 


April 10, 1go02. 
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THE 4, 5 AND $-MASTED SCHOONERS are profitable, 
says the “Boston Journal.’’ One schooner, with a gross 
tonnage of 1,904 and carrying capacity of 3,000 tons, has 
made 12 voyages in 512 days and has paid dividends 


amounting to nearly 39 on her cost of $72,960. Three 
other vessels paid an annual profit of 27.5¢7% on the in- 


vestment. Their net earnings were 42.97% of their gross 
receipts. There are now afloat about eighteen 5 and 
G-masted schooners of 2,000 tons, while 377 schooners of 


over 500 tons gross register are owned on the Atlantic 


Coast. The largest schooner afloat is the 6-masted 
“Eleanor A. Percy,’’ of Bath, Me., 3,410 tons gross, and 
the only other 6-master yet built is the “George W. 


Wells,’ 2,970 tons. A 7-masted steel schooner is being 
built by the Fore River Ship & Engine Building Co, for 
Capt. John C. Crowley. She will carry a cargo of 7.90) 
tons, spread 43,000 sq. ft. of sail and will be handled by 
a crew of 16 men. 


DEDICATION OF THE GAYLEY LABORATORY, LAFAY- 
ETTE COLLEGE, EASTON, PA. 

On April 5 the new laboratory of chemistry and 
metallurgy presented by Mr. James Gayley to 
Lafayette College was formally presented 
dedicated in the presence of a large company, in- 


and 


cluding many distinguished chemists, metallur- 
gists and engineers. The exercises included an 
introductory address by Dr. Edward Hart, pro- 


fessor of chemistry in Lafayette College, who de- 
signed the arrangement of the interior of the new 
building and supervised its construction, and ad- 
dresses on “The Significance of Chemical Labora 
” by Dr. Ira Remsen, president of Johns 
Hopkins University; on “The Contributions of 
Chemistry to Sanitary Science,” by Dr. Thos. M. 
Drown, president of Lehigh University, and for- 


tories 


merly professor of chemistry in Lafayette Col- 
lege: and on “Metallurgical Laboratories,” by Dr. 


Henry M. Howe, professor of metallurgy in Co- 
lumbia University. After these addresses had 
been delivered in Pardee Hall, the large audience, 


which included the whole body of students and 
professors, aS well as many alumni and invited 
guests, marched in procession to the Gayley 


laboratory, where a brief address of presentation 
was made by Mr. James Gayley, the donor, fol- 
lowed by an address of acceptance by Dr. War- 
field, president of the College, and a dedicatory 
prayer by Rev. Samuel A. Gayley, D. D., father 
of the donor, and an alumnus of the class of 1847. 
The invited guests were then escorted through 
the laboratory, and afterwards were entertained 
at luncheon in Pardee Hall. 

The external appearance of the laboratory is 
seen in the half-tone cut herewith. It is a three- 
story fireproof building, SS 
ft. long by 73 ft. deep, con- 


chemistry under Dr. Thomas M. Drown. After 
graduating he became the chemist of the Crane 
Iron Works, at Catasauqua, Pa., on a salary of 
$500 per year. After three years in this position 
he became manager of the blast furnaces of the 
Missouri Furnace Co., at Carondelet, Mo., and 
later held a similar position with the E. & G. 
Brooke Co., at Birdsboro, Pa. In 1885 he was ap- 
pointed superintendent of the blast furnaces of 


James Gayley. 


the Carnegie Steel Co., at the Edgar Thomson 
steel works, under the late Capt. Wm. R. Jones, 
and he remained in the employ of the Carnegie 
Co. until its absorption by the U. S. Steel Corpora- 
tion, in which he holds the position of first vice- 
president. His successful career is a direct de- 
velopment of his studies in chemistry at Lafayette 
College, and his gift of the laboratory is a most 
fitting acknowledgement of the benefits he there 
received. 

In making the formal presentation of the build- 
ing, Mr. Gayley said: 


As this is the age of industry, it is my great desire that 
the instruction given in this building shall so instill the 


structed of mottled brick 
faced with Indiana lime- 
stone. The floors and par- 
tilions are made of steel 
beams, expanded metal 
and concrete, all the metal 
work being covered witb 
asphalt varnish to protect 
it from corrosion by acid 
fumes. The basement, 11 
ft. high, contains the coa) 
cellars, steam-heating ap- 
paratus, lavatory, lockers. 
storeroom, assay room, 
metallurgical laboratory. 
erystallizing room, and 
room for water and gas 
analyses, also a beginners’ 
laboratory for 116 men. On 
the first floor, 14 ft. high, 


there is a wide hallway, 
with mosaic floor; the li- 
brary room, containing a chemical library costing 
$5,000, the gift of Mr. Henry W. Oliver, of Pitts- 
burg; a large lecture room for 125 men, the pro- 
fessors’ offices and preparation room, stock room, 
and a laboratory for 44 advanced workers. The 
second story, 15 ft. high, contains the qualitative 
and quantitative laboratories, each for 44 men. a 
stock room, a quiz room, and a photographie room 
and dark room. Ventilation of the laboratories 
and hoods is pravided by three 1S8-in. flues on 
each side of the building, each hood having three 
6-in. openings into the flues. 

Mr. James Gayley, the donor of the laboratory, 
is a graduate of the class of 1876. He 


The Gayley 


studied 


Laboratory, Lafayette College, Easton, Pa. 


spirit of industrialism, that it may cause men with the 
strongest brains and ambitions to direct their energies 
toward industrial advancement. And I rest content in the 
belief that there shall come from this institution, some 
men, who have profited by the instruction they have re- 
ceived in this building, and who shall mark progress in 
some of our nation’s great industries. 


GERMAN EXPERIMENTS WITH SEWAGE TREATMENT BY 
SEPTIC TANKS AND CONTACT FILTER BEDS.* 

An interesting pamphlet on the sewage disposal question 
has been prepared by Professor Dunbar and Dr. Thumm. 
and published by R. Oldenbourg, of Munich. In this pub- 
lication are given the results of experiments extending 


24, 1902. 


*From the London ‘“‘Surveyor’’ of Jan. 


over Sly years with what in England is 
treatment of sewage. The authors, however 
prefer to distinguish the system of contact beds without 
previous septic action as the ‘‘oxidizing method,.”’ and sep 
tic tank followed by contact beds as the ‘‘putrefying 
method,’’ and justify the term ‘‘oxidizing’’ by the state 
ment that the function of the micro organisms and othe: 
higher life in the beds is to break up the organie matte: 
deposited on the material, and thus prepare it for the 
oxidization which takes place through the absorption of 
oxygen from the atmosphere while the bed is empty. Spe 
cial attention was directed to a comparison of these two 
methods, with the result that there was practically no 
difference in the amount of purification, and, contrary to 


known as thi 
bacterial 


the experience of many in this country, the reduction in 
the liquid capacity in the bed fed with the effluent from 
the septic tank was not less than that in the bed fed with 


fresh sewage without previous sedimentation Mainly in 
consequence of this the authors decided in favor of the 
latter, but they appear to have overlooked the fact that in 
filling the bed from the septic tank the whole volume re 
quired, some 7,000 gallons—representing one-third of the 
total contents of the tank—was drawn off in bulk in a few 
minutes, whereas in actual practice this volume (one-third 
of a tank holding one day's flow) would pass through a! 
a rate not exceeding 1,200 gallons per hour. This com 
paratively high rate of discharge from the tank, involving 
also the lowering of the scum through one-third of the 
depth of the tank, may quite possibly have caused a large: 
amount of suspended matter to be carried through to the 
bed than would be the actual practice, and this 
renders the comparison of the two methods of less value. 
The most important experiments 
“oxidizing’’ method, and in beds 
of 7,000 to gallons. 
from the 
and from 


case in 


were made by th 
with a liquid 
The sewage treated wa 
Hospital at Hamburg-Eppendort 
comparative analyses it appears to 
have been equal in strength to that of the avecage town 
The experiments may thus be taken as practical, some 
thing more than mere laboratory tests. The authors dis 
cuss at length the various means for judging the results 
and give their reasons for adopting as the most suitabl 
and certain the reduction of oxidizable matter as show) 
by the amount of oxygen absorbed from permanganate by 
Kubel’s method. They also fix as a standard a percentag: 
of purification of 65°; 
fluent. 
tact, 


Capacity 
take) 
new General 
numerous 


as indicating a non-putrescible ef 
The method of working the beds, periods of con 
etc., and the material and its size, is varied fre 
quently, and in all tases a satisfactory effluent is shown 
to be attainable with either single or double contact. and 
clinker is found to be the best material. Reference j 
made to the practice, approved by some English author 
of allowing for three fillings per day, and it is remarked 
that as far as single contact is concerned this is undoubt 
edly a considerable overworking of the beds and cannot b 
recommended Here, again, the authors do not appear to 
be aware that in such schemes, and particularly in thos: 
sanctioned by our Local Government Board, provision ji 
made for treating three times the dry weather flow, so that 
the beds receive three fillings per day 
cessive rainfall, the average number of 
out at probably one and a_half per day. 


only during ex 


fillings working 


Very elaborate data are given with reference to the re 
duction of the liquid capacity of the beds through sludg 
ing up and the means for overcoming this difficulty. Thi 
information is particualrly interesting and valuable for 
comparison with the experience gained in this country. | 


should be borne in mind that thee data refer to singl 
contact without previous sedimentation They find that 
with one filling per day. after TOO fillings, the ocig-nal 


capacity of 33% is reduced to 19%), and with two filling 
per day from 40% to 14% To allow the beds periods o 
complete rest even four weeks at a time was found to b 
useless, as, although the volume taken by the bed im 
mediately after the period of rest was considerably greai: 
than before, this increa e was completely lost again a‘t: 


two to three weeks of wo'k. Forking over the surface an] 


flushing or drenching out the material in situ. made ic 
perceptible improvement. Changing the method of fill ng 
at times to “‘upward™ instead of the 
effect of making the reduction in capacity less rapid but 
gave no permanent result, the sludging-up taking plac: 
eventuallv all the same. The only satisfactory method 


was found to be the removal of the material and carefully 


washing it with clean water againste screens. By thi 
method the original capacity was not only regained. but 
in some cases even increased. It was ascertained that 


about 10% of the bulk of the material was lost by wash 
ing, and the cost of this cleansing worked out at 
28 cts. per cu. yd. (labor costing { cts. Other 
smaller experiments were made with trade liquors, and 
it was proved that with double contact after sedimentatior 
but without previous septic treatment, 


about 


per hour) 


the wastes from a 
beet-sugar factory, a brewery, a yeast factory and a tan 
nery, could all be satisfactorily dealt 
putrescible colorless effluent produced. The whole of th: 
experiments appear to been conducted with tha 
careful attention to detail and accuracy which we usually 
expect. from German scientific 
sults now »ublished form a 


with and a non 
have 


investigators, 
valuable 


and the re 


additiou to our 


present knowledge of the subject. 
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It is not always safe to judge the future by the 
past, and those who conclude from the published 
statistics of sail and steam tonnage that the sail- 
ing vessel is doomed to an early disappearance 
from the high seas, may find that the entrance of 
new elements into the problem will upset all their 
calculations. 

We quote on 

joston paper 


schooners 


our news page an item from a 
showing that some of the large 
which have been built in recent years 
on the Atlantic coast have earned profits of 27% 
to 39% per annum for their owners. One would 
have to travel a long way to find steam vessels 
earning any such profits. It is no wonder, under 
such circumstances, that more of these large 
are being built. 

The advantage of these vessels over the old-time 
square-rigged 


schooners 


ship is 


only beginning to be ap- 
preciated. It lies largely in the fact that the 


schooner-rigged vessel can be handled by a very 
small crew. The newest and largest vessel of this 
type, with a cargo capacity of 7,500 will 
carry a crew of only 16 The sails are 
handled from the deck, and steam power is avail- 
able for the work. 


tons, 
men. 


Thus, the arduous and danger- 
ous work aloft which was necessary on the old- 
time square-rigged vessel is 
with. 


largely done away 
The reduction in the size of the crew is, of 
course, much more important on a sailing vessel 
than ona steam vessel, since the longer time taken 
on the voyage makes the cost of seamen’s wages 
and board a much larger item in the running 
expenses than on a steam vessel. 

Besides this, there are other advantages of the 
schooner rig. It is safer than the square rig, for 
the sails can be handled much more quickly in 
case of a sudden squall. It appears also probable 


that the expense through loss of sails and spars 
in storms will be much less. 


There is good reason 


to suppose that such vessels will compare well in 
safety with the average freight steamer, where 
the casualties from breakage of screw shafts have 
reached very serious proportions in recent years. 
The fact that steam power is available for pump- 
ing and for fog signaling is also a factor of im- 
portance in the matter of safety. 

It is not at all unlikely that eventually auxiliary 
steam power may be adopted for vessels of this 
class, for use in calms, in entering harbors, or as 
an aid in keeping the vessel under way in case of 
storms. A steam plant of sufficient size for this 
would add little to the cost_of the vessel or to 
its operating expenses, and would be worth all it 
ecest in the added safety and in the reduction in 
time of the average voyage. The use of such aux- 
iliary power plants on sailing vessels has in fact 
already attained large proportions, and seems cer- 
tain to increase. 

An excellent form of co-operation has been in- 
augurated by the engineering employees of the 
Westinghouse Electric Co., and might well be 
copied by engineers in the employ of other large 
concerns. A social club was recently organized, 
under the title of “The Electric Club,” with 150 
charter members, while as many more have since 
joined. Any of those connected with the appren- 
ticeship courses or the engineering work of the 
Westinghouse Electric & Mfg. Co. is eligible for 
membership. The dues are set at $6 per year, and 
this amount is reduced 50% for engineering ap- 
prentices and to $1.50 per year in the case of three 
or four-year apprentices. The Westinghouse Co. 
also contributes to the expenses of the organiza- 
tion, paying the rental of the club rooms. The 
objects of the club are chiefly for social recrea- 
tion, but co-operation in electrical and engineer- 
ing studies is also planned. Reading rooms, 
classes, lectures, discussions on technical topics 
and excursions are among the departments of 
work outlined. 

The advantages of such an organization are 
particularly great in the case of works located in 
an outlying suburb or isolated country town, 
where the population is often composed almost 
wholly of operatives. The young engineer, fresh 
from the pleasant social atmosphere of a college 
town, who is set down in the dull and barren 
atmosphere of a factory village, is often consumed 
with homesickness. In his leisure hours he has 
nothing to do, no place to go, and nowhere to 
meet other young men similarly situated, save 
confined quarters in a boarding-house. Under 
such circumstances such a social club as that or- 
ganized by the Westinghouse engineers is calcu- 
lated to do a great deal of good. 


It was in Philadelphia, a few years ago, that 
water was discovered to have an injurious effect 
upon asphalt. It is Philadelphia investors, 
chiefly, who are now in mourning over the inju- 
rious effect of water in asphalt securities. The 
investigation of the Asphalt Trust’s books, made 
by the Audit Co. of America, shows that the net 
earnings of the Trust were $326,748 in 1900 and 
$371,427 in 1901. It has issued $30,000,000 of 5% 
bonds and nearly an equal amount of other se- 
curities. Such financiering as this is nothing 
short of criminal. The man who sells a worthless 
thing to another, representing it to be of value, 
can be held responsible if his representations 
prove untrue, and a criminal charge can be main- 
tained against him for fraud or for obtaining 
money under false pretences. This old-fashioned 
rule does not hold good, however, when it comes 
to buying and selling, not the actual physical 
things. but evidences of their ownership, viz.: 
stocks and bonds. Here the man who sells to in- 
nocent investors securities at prices several times 
their real value is termed an able financier, and 
those who are thus defrauded have no means of 
recovering their losses. 


> 


The tangle of overhead electric service wires 
which re@ults from aerial construction has forced 
most of the larger cities of the country to insist 
upon having the wires, at least in the most 
crowded business sections, placed underground. 
A few of the smaller cities have recognized the 


gain in appearance and public safety resulting 
from such a course, and have secured the same 
improvement. Telephone companies, actuated 
chiefly from the desire to improve their service 
and reduce operating expenses, have done more 
towards burying their wires than all other classes 
of service combined. The last annual report of 
the American (Bell) Telephone & Telegraph Co. 
states that more than half the mileage of ex- 
change wires throughout the country is under- 
ground. Information collected for “The Municipal 
Year Book,” although probably quite incomplete 
in this particular, shows that of the 1,524 places 
of 3,000 and upwards by the last U. S. Census, 
232 have some wires underground. In many in- 
stances this length placed in conduits is very 
small, but even a beginning is significant. Of the 
232 cities, 197 reported telephone, 43 electric light, 
27 fire or police alarm telegraph, and 14 street 
railway wires (trolley feeders) underground. 
While in many cities two or more classes of wires 
were underground, altogether only some 65 cities 
reported that other than telephone wires had been 
buried. All but 7 of the 7S cities having 50,000 
population and over reported some wires under- 
ground. The two largest of these seven were 
Jersey City, N. J., 206,433, and Nashville, Tenn., 
SU,865, The other five places, in order of popula- 
tion, were Reading, Pa., Evansville, Ind., Charles- 
ton, S. C., Salt Lake City, Utah, and Elizabeth, 
N. J. Probably some of these places have wires 
underground, but failed to report the fact. The 
distribution, by size, of the 232 places which re- 
ported wires underground is as follows: 


Places report- 


Total ing wires 

Populations of places. underground. 


A complete list of cities with underground wires, 
together with particulars of kind, ownership and 
mileage of conduits, would be interesting. The 
telephone company named above doubtless has a 
large amount of information regarding its own 
wires. An officer of an allied telephone company 
stated, in a private letter to the editor, that in 
1901 some wires were underground in 252 cities ° 
and towns of 3,000 population and upwards, but 
as the statement was not accompanied by the list 
of places, the information in ‘“‘The Municipal Year 
Book”’ could not be revised and extended accord- 
ingly. It is certain, however, that the telephone 
companies are not only far in the lead in this 
branch of municipal betterment, but that they will 
continue so for many years to come. The progres- 
sive city of the future will insist that all wires be 
placed beneath the streets, always under munici- 
pal control, and often under municipal owner- 
ship. The ownership of most of the conduits thus 
far provided is vested in the companies that own 
the wires, but the reports include seven cities 
which own a part and seven others that own all 
the conduits in question. 


Choosing a city engineer by popular vote is in 
many respects objectionable. When that course 
is the only one available, it is a pleasure to see a 
community take so sensible a course as was re- 
cently done at Burlington, Ia. In that city Mr. 
Emmett A. Steece, for some time City Engineer, 
was the only nominee for the office, and received 
3,079 votes, with only three cast against him. 
This is certainly a compliment to Mr. Steece, as 


well as testimony to the good sense of the com- 
munity. 


> 


The new 1902 catalogues of the American Society 
of Civil Engineers and the American Society of 
Mechanical Engineers have recently been issued, 
the former in a resplendent red paper cover, 
which will enable it to be easily distinguished 
from the other publications of the society in their 
regulation coat of sober gray, the latter in a new 
dress of type, evidently set on a linotype ma- 
chine, which indicates that some of the econo- 
mies in the running expenses of the society which 
were promised at the last annual meeting are be- 
ing effected. It also appears that the “vest- 
pocket edition,” or separate geographical catalogue 
of the members of the American Society of Me- 
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chanical Engineers, which has heretofore been is- 
sued twice a year, is hereafter to be issued once a 
year only, to take the place of the July edition of 
the alphabetical catalogue. Both these changes 
are likewise in the direction of wise economy. 
Turning to the summary of membership, it ap- 
pears that the two societies stand on a nearly 


equal footing. The detailed comparison is as 
follows: 
Am. Soc. C. E. Am. Soc. M. E. 
Members 1,512 1,007 
Associate members ............ 15S 
Feilows and Cor. members..... 36 ors 


It will be noticed that the Mechanical Engineers’ 
Society has over twice as many juniors as the 
Civil Engineers. One reason for this is that in 
the latter society juniors must be promoted to a 
higher grade when they reach the age of 30 or 
else cease their connection with the society. No 
such rule exists in the Mechanical Engineers, and 
it is said that some men stay in the junior grade 
who are eligible for full membership because of 
the lower dues. A more important reason, prob- 
ably, is the existence of the intermediate grade of 
Associate Membership in the Civil Engineers, to 
which juniors can be advanced when they reach 
the age. of 26 if they are otherwise qualified. 


AN EXHIBIT OF MUNICIPAL OWNERSHIP IN THE 
UNITED STATES. 


Although there has of late been something of a 
lull in the stormy agitation for municipal owner- 
ship, the movement has nevertheless been stead- 
ily gaining in volume and strength. During such 
campaigns as that which closed at Chicago on 
April 1, with an overwhelming referendum vote 
for municipal street railways, gas and _ electric 


TABLE I.—Municipal and Private Ownership in 1,524 Cities and Towns Having Popu- 
lations of 3,000 or More by the U, S. Census of 1900. 


lighting plants, the subject attracts widespread 
popular attention. In the intervals between such 
seasons of active discussion, however, municipali- 
ties all over the country are quietly buying out 
private companies or building works on their own 
account. 

Arguments for and against municipal ownership 
are frequently accompanied by more or less vague 
Statements regarding the progress of the move- 
ment in some particular line of undertakings, but 
exact figures showing the relative extent of pub- 
lic and private ownership of any one industry 
have not heretofore been available.* It was part- 
ly with a view of supplying this deficiency that 
“The Municipal Year Book” was projected. The 
information there brought together makes possi- 
ble for the first time an accurate statement of the 
extent to which cities of the United States own 
their ‘‘public utilities.” In this work there is 
given for each city a list of all the chief public 
services owned by the city, and another list of 
those owned by private companies. 

Taking first a general view of the whole coun- 
try, it appears that (excluding cities which do not 
have the services named) nearly-every municipal- 
ity owns its sewerage system, over half own their 
public water supply, one-eighth-or more on elec- 
tric lighting plants. Very few places own gas 
works, only one city owns and operates a street 
railway system, and not a single municipal tele- 
phone exchange is reported. There are, however, 
some municipal telephone fire-alarm, and possibly 
police, telegraph systems. Of the less common 
municipal services, a few cities own ferries, and 


reference to systems of public water supply, where care- 
ful statistics of municipal and private ownership have been 
compiled in connection with ‘‘The Manual of American 
Water-Works.”’ 

*It should be understood that many of the municipal 
electric light plants have no commercial service, merely 
lighting the streets and public buildings. 


TABLE V.—Gas Works under Municipal or Joint 


a few others own conduits for underground wires. 
but none own commercial central heating 
tions, 

If we omit sewerage systems (the private own- 
ership of which is so rare as to be generally un- 
known, and which under public ownership rarely 
produce a revenue), water-works and _ electric 
lights are the only classes of service in which 
municipal ownership has been adopted to any con- 
siderable extent. The number and age of munici- 
pal gas plants, however, places municipal owner- 
ship in this field beyond the experimental stage. 
Municipal ferries, also, though few in number, 
have been in existence for a number of years. 


Sta- 


Approaching municipal ownership from the size, 
rather than the number, of the cities 
it assumes, by the change, far greater prodomi- 
nance over private ownership in the case of sew- 
ers and water-works. On the other hand, it be- 
comes much less important than before in the 
case of electric lights and gas works. Municipal 
electric lighting plants, in particular, are few and 
far between in the larger cities of the country 
and increase rapidly in relation to private plants 
as the places diminish in size. The distribution of 
the municipal gas plants, among the various 
groups of population, is fairly uniform, although 
here, also, the majority of the works are in the 
smaller towns. It may be added that all the pri- 
vate sewerage companies are in places of less 
than 30,000 inhabitants, and all but two in places 
of less than 138,000, while for water-works it is 
notable that 8 of the 10, and 40 of the 50, largest 
cities of the country own  fheir water-works 
plants.* : 

Thus far the attempt has been to give a bird’s- 


served, 


*In a few of these cities relatively small parts of the 
population are supplied by private companies, but, on the 
other hand, New Orleans owns a large block of the stock 
of the local water company and has voted money for full 
municipal ownership. 


Ownership. 


Philadelphia, Pa. Alexandria, Va.... 14,528 Reading, Mass. 

Wat-r- Zlectri eet Tele- Louisville, Ky. ... 204,731° Westfield, Mass. .. 2,310 Paris, Ky. .......- 4,603 

. works. Sewers.* phones. Richmond, Va. ... 85,050 Henderson, Ky... 10,272 Dalton, Ga........ 4,315 

Places reporting systems.... 1,475 1,096 71 S1 928 Duluth, Minn. ... 52,969 Wakefield, Mass.. 9.200 Danville, Ky. .... 9 4,285" 

Public "76 1/045 193 20 Wheeling, W. Va.. 38,878 Middleboro, Mass.. S885 Chanute, Kan. ... 4,208" 

661 42 1.190 956 927 1,465 Hamilton, .... 25,914" Bellefontaine, 0... 6,649 Santa Clara, Cal... 2,650 

33 5 3 Anderson, Ind. ... 20,178* Charlottesville, Va Dunkirk, Ind..... 
14 0 2 0 0 Danville, Va ..... 16,520 Fredericksb’g, Va. 5,068 

i iv 0 1 2Joi 

— ee 6 411 si 593 atest) 43 1Both public and private works; the former are leased to the company. *Joint own- 

No report ..... ga eae 2 17 ” 10 7 1 ership; city owns $925,(00 of company’s stock. ‘*Both public and private works. ‘Nat- 

ural gas. °*Supply from Wakefield municipal plant. *Joint ownership; city has one-fifth 

*Including those places, only, which have sewers for household wastes. interest. 


TABLE II.—Summary of Municipal and Frivate Ownership by Population Groups for 
Places of 3.04) Population and Over by the Census of 1900. 


Places Total 
Population limits. in- reportg Com- 
cluded. works. Public. pany. 
Water-Works. 
30,000 and over.... 1385 135 &8 3b 
10,000 to 303 802 143 149 
5,000 ‘“ 10,000.... 46: 458 222 222 
3,000 5,000.... 623 313 254 
Sewers.+ 
30,000 and over.... 135 13 131 
10,000 to 30.000.... 303 269 
5,000 ** 10,000.... 463 346 14 
3,000 5§,000.... 623 324 299 19 
1,524 1,006 1,045 42 
30,000 and over.... 135 
10,000 to 3O.000.... 303 
5,000 ** 10,000.... 4638 
3,000 5,0... 623 
30,000 and over.... 135 
to 303 
463 
3,000 5,000.... 623 
30,000 and over.... 135 
10,000 to 30,000.... 303 
5,00) ** 10,000. 463 
3,000 5,000.... 623 
1,524 
50,000 and over.... 135 
10,000 to 30,000. ... 3038 
5,000 10,000.... 463 
3,000 “ 5,000.... 623 


*Ownership not given. 
hold wastes. 


TABLE VI.—Places Having Sewerage Systems Owned by Companies or Individuals. 


Population, 
Place. 1900. Owner. 
No re- 3,083 Derry Sewerage Association. 
Both. Joint, (?)* None. port Dudley, Mass. ....-..-+-+0+s 3,008 Stevens Linen Works. 
Manchester, Conn. .......... 10,601 Cheney Brothers. 
Asbury Park, N. J. ....<«.. 4,148 James A. Braaicy. 
7 4 0 0 0 Atlantic Ns 27,838 Atlantic City Sewerage Co. 
9 1 1 0 Burlington, 7, $92 Burlington Sewerage Co. 
Ee 2 0 5 0 Englewood, N. J. 6,253 Englewood Sewerage Co.; Citizens sSew- 
5 7 1 ~ 40 3 erage Co. 
Long Branch, N. J.......«. Long Branch Sewer Co. 
33 14 46 3 The American Car & Foundry Co. 
Gettysburg, Pa.(?)... Gettysburg Drainage Co.(?) 
Lock Haven, Pa. oe Not given. 
0 0 0 4 0 Middletown, Pa. ........ re Not given. : 
a 0 25 1 Olyonant,* Pa... Olyphant Sewerage & Drainage Co 
2 1 96 3 Sayre Water Co. 
3 0 3 286 13 gl Not given. 
5 9 4 411 17 Wilmington, N. C. ..... ae 97 Wilmington Sewer Co.(under construction) 
10 0 0 0 Ciy,. 4,944 Yazoo Improvement Co. 
3 0 0 1 0 sis 16.018 Shreveport Water-Works Co. 
26 1 1 7 1 3.526 Toronto Sanitary Sewer Co. ........... 
1s 1 0 43 1 Shelbyville, Ind..... ial wem ewer 7,169 Five companies. 
Red Jacket, Mich. .......... 4,668 Calumet & Hecla 
S5 2 1 51 2 Junction City, Kan.......... 4,695 J. K. Wright. 
Newton, 6,208 Newton Sewer & Improvement Co.; South 
Side Sewer & Improvement Co 
1 1 0 2 o Columbus, Neb. .........ceee 3,522 Columbus Sewer Co.; East End Sewer Co 
1 0 0 18 0 West End Sewer Co. 
1 0 0 119 2 3,885 Rich. 
> 1 rT) 294 Ss Washington, Mo. .......ecee 3.015 Various parties: city controls. 
3 2 533 10 7.493 Mrs. E. J. Kelley. 
Gainesville, Tex. T7874 Gainesville Sewer Co. 
Greenville, Tex. ....... pide 6,860 Company. 
0 0 0 MeKinney,* Tex. 4.342 M. P. Kelley, Mgr. 
0 18 oO 3,680 Oak Cliff Sewerage Co. 
0 170 0 Palestine, Tex.(?) ...... 8,297 Not given. 
0 0 0 401 Temple, Tex. ....... 7 065 Temple Sewer Co. (not in use). 
7 8,069 Tyler Sewerage Co. 
Cripple Creek, Colo. ........ 10,147 Cripple Creek Sewerage Co. 
Leadvile, Colo. ....... DEA re 12,455 Leadville Sewerage Co. 
0 0 0 1 4.98 Victor Sewer Co. 
0 0 0 6 1 Las Vegas, N. Mex. ........ y Las Vegas Sewer Co. (partial system) 
0 0 31 9 Phoenix, Arif. Arizona Water-Works & Sewerage Co. 
Pocatello, Idaho. .......cece Oregon Short Line R. R. Co. 
0 0 1 43 15 


jIncluding those places, only, which have sewers for house- 


*Has publicly owned sewers, also. 


Apparently for its preperty, only, but the city sewers discharge through the com 


pany’s outlet sewer, 


f 
ee *An exception should be made to this statement with 
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ve View of municipal ownership throughout the 
The detailed for sewers, 
electric lights, gas works, street rail- 
phones are summarized for the whole 
Table I, for four groups of population 
! and for eight geographical groups of 
States in Table III. Since this study is primarily 
tu show the status of ownership by cities, instead 


States. figures 
iter-works, 


ways and tel 


by numbers of works,* it seemed desirable to 
vive the totals for out-and-out municipal and pri- 
vat mwnership, respectively, and to supplement 


these by columns showing, successively, the num- 

r of places having both public and private 
plants, joint ownership, and for which the owner- 
ship was given Then to complete the sum- 


it became necessary to give the number of 
ities where the respective services were entirely 
the number from which no in- 
particular service in hand was 
that the com- 
eases of unknown ownership and 
port whatey 


and also 


lacking 
on the 
tained It is a pl 


sure 


to state 


ined number of 


er did not exceed 21 in any of 


1} <ix services given in Tables I. to III., and 
inged from that figure down to 3. 

The summaries by population, Table II., were 

i to four groups for the sake of simplicity 

iid ease « omparison. The tirst of these groups 


to include all places of 30,000 and up- 


wards, because, for the study in hand, practically 
vers a such a size has all the services 
in while by going thus far down the scale 


»>number of places included would 
Another reason for making the 


‘The latter has been the practice in the Introductions exactly equal. In the fourth group municipal 
rhe Manuai of American Water-Works.”’ ownership again leads. Probably if the figures 
rABLE Municipal and Private Ownership by Groups of States. TABLE IV. 
Number and 
Total Places States.* 
Group ¢ States. above reportg Com- No re- Places 
3,000. works Public. pany. Both. Joint. (2)* None. _ port States. above 
3,000. 
Water-Works. 
New England 3 0 New Hampshire ... 20 
South Atlant 45 2 % Massachusetts ..... 135 
South Cer m4 1 1 oU 4 2 Rhode Island ...... 14 
No 425 7 1 Connecticut. ....... 3 
Pa 38 ” 0 0 1 102 
1,405 661 14 1 46 3 Wo 
Sewers. Delaware .......... 3 
New England 15h 155 3 1 (> a 74 1 District of Columbia 1 
242 iz 1 0 2 92 3 
Sou Atlantic 70 «9 1 0 0 44 2 Total: 337 
WESVETS 116 4 0 0 3 1 North Carolina. 24 
rotal 10 42 4 411 17 Florida ...... 
Electric Lights Total 116 
we | 147 26 114 7 0 
1.32 1,471 1.1%) 5 1 m1 9 Michigan .......... 
| Q7 AZ 1:3 > 48 2 Minnesota 
382 3 Z 119 Kansas 36 
weste 132 SO 9 South Dakota ..... D 
71 i 19 o 0 Dakota 3 
Street Railways. Total 1nd 
Engl 23 200 4) 0 0 ny 10 
oot 266 266 0 0 71 Arkansas ........-. 
= h Atlanti 116 0 66 rT) TEXAS 
. Central OT 46 0 16 0 0 0 49 2 Indian Territory ... 4 
Central 24 294 0 155 3 Oklahoma 6 
we rn 155 51 0 0 102 1 Colorado .......... 
we rl 132 48 i 0 33 1 New Mexico ....... 4 
| 71 43 0 43 28 0 
rota 1,52 928 1 927 0 0 0 589 7 Washington ....... 3 
Oregon ...... 9 
23 219 0 219 0 rT) 13 2 Arizona 3 
337 228 228 ” 0 1 1 
97 91 91 0 5 1 2 
382 370 369 0 0 1 5 7 2 
155 149 149 0 0 0 3 3 
132 128 0 128 0 0 3 1 | eee 71 
7 69 69 0 0 2 
1,524 1,466 1,465 0 0 1 45, 15 


*Ownership 
d wastes 


unknown jIneluding those places, only, 


which have sewers for house- 


third group cover every city down to 30,000 was 
that this is the limit, set by Congress, to the 
“Statistics of Cities,” published annually for three 
years past by the U. S. Department of Labor. The 
other three divisions of Table II. were chosen both 
for convenience and fitness. 

Those who wish to know the status of munic- 
ipal ownership within any smaller population 
group will find in the Introduction to “The Mu- 
nicipal Year Book” a table giving for each of the 
1,524 cities and towns of 3,000 population and 
upwards the ownership of the nine services al- 
ready mentioned in this article. The citics are 
there arranged in order of population, from great- 
est to least, and the population of each city is 


given. It will be a simple matter for any one in- 
terested in municipalities of, say, 25,000 to 30,000 
population to make up a summary for ‘water- 
works, electric lights, or any other service for 
places within that range of size. It is hoped, 
also, that the mere list of cities by populations 


will prove convenient to many engineers and mu- 
nicipal officials. It is hardly necessary to add 
that the table could not be reproduced here, since 
it would fill several pages of Engineering News. 

The general bearing of Table IT. 
been indicated. <A few of its 
features noted more 


has already 
most suggestive 
specifically before 
leaving its details to those interested. 

For water-works in places of 30,000 and up- 
wards SS cities show public to 56 private owner- 
ship, or nearly 24 to 1. In the next group the 
division is almost equal, but slightly in favor of 
private works, and in the third it happens to be 


may be 


works only. 


Total Number of Places Having Water-Works 


*The columns for public works differ from those in the other tables in 
clude places having both public and private works, instead of those which have public 


were available for the 2,000 or more small places 
not included in ‘“‘The Municipal Year Book,” pub- 
lic ownership would be still more marked than in 
the places of 3,000 to 5,000. This is indicated by 
the summaries in “The Manual of American 
Water-Works” for 1897, combined with the prob- 
ability that a decided majority of the small works 
erected since then have been built by cities, and 
the well-known fact that many cities and towns 
have bought out private water companies since 
the beginning of 1897. 

The percentage of cities having municipally- 
owned electric lighting plants rises steadily with 
the decrease in population, there being only 4 
public to 121 private plants in places of $0,000 
and over, and 111 public to 449 private plants in 
towns of 3,000 to 5,000. 

Table III. shows the ownership of water-works, 
sewers, electric lights, gas works, street railways 
and telephones, each separately, by groups of 
States. In Table IV. a comparison by States is 
made, both by means of actual numbers and per- 
centages, between the total number of cities hav- 
ing water-works and electric light plants, and 
the number of municipally-owned works of these 
two classes. In this table the cities which have 
both public and private plants are added to those 
which have public works, only, in order to show 
the full extent of municipal ownership, with or 
without competition from private companies. The 
North Central States lead with 65.5 per cent. of 
their cities and towns having municipal ownership 
of water-works, and 30.5 per cent. of the electric 
light plants in the same category. The South 
Central States make the smallest showing (30.5 
per cent.) for public ownership of water-works, 


and Electric Lights and the 


Percentage Under Public Ownership, Given by States and Groups oi 


Water-works.——~ 


Electric lights. - 
-—-Public— 


--—Publie 


Total. No. Pr cent Total. No. Pr cent 
24 3 4 
10” 12 10 0.0 

128 OT 121 17 14.4 
3 7 12 
3 13 30 3 6.6 
25 «1433 
102 66 le Ww 
a7 23 oT 2 
19 43 155 19 
3 2 3 1 
13 Db 12 3 
1 1 1 0 
335 «140 
23 14 23 
12 6 12 2 
1) 7 
1 11 
23 7 
4 4 
16 
12 6 
14 4 
238 4 
0.5 
107 30 
72 3 
26 
24 
Se 4 
377.11 
a3 24.5 
29 11 37.9 
29 4 13.7 
16 3 18.7 
7 1 14.2 
oo 
7 0.0 
150 86 Mi 
39 10 7 VW 
Ww 2 11 1 9.1 
47 2h 49 q 14.2 
1 0 4 0 0.0 
6 6 0 O00 
17 13 17 0 
4 0 4 7) 
124 54 43.5 116 
13 7 ms. 13 28.0 
9 6 66.6 0 On” 
le 38.2 34 14.7 
3 2 66.6 3 0 OM 
1 0 1 O4) 
6 é 50.0 6 0.” 
2 0 0.0 2 0 0.0 
2 1 2 1 TOAD 
82 457 70 129 
147) 7994 1471 278 


that they in- 


— 
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and the New England States, the smallest (1.7 
per cent.) for electric lights. 

Indian Territory, New Mexico, Nevada and 
Idaho have no public water-works, and there are 
15 states and territories with no public electric 
light plants. Over 75 per cent. of the places in 
Vermont, Massachusetts, Georgia, Michigan and 
Coiorado own their water-works, but for electric 
lights, outside those states where the percentages 
are misleading because the cities are so few, In- 
diana, Michigan and Minnesota are the only 
states in which over 35 per cent. of the electric 
lighting plants reported are owned by the munici- 
palities, and in none of these does the percentage 
exceed 45. 

Before dismissing the subject of municipal and 
private ownership, a few more words may be 
said regarding those services where the 
other class of ownership is in a decided minority. 
The 23 municipal gas works and the two plants 
under joint ownership are shown by Table V. 
The gas plants under full municipal ownership 
and operation range in size from the one at 
Richmond, Va., where the population is 85,050, 
to the one at Dunkirk, Ind., which place has 3,187 
inhabitants. Two of the cities, Anderson, Ind., 
and Chanute, Kan., report that natural gas is the 
commodity supplied, and probably the same is 
true of a few other places. Toledo, O., was for 
many years one of the cities notable for its nat- 
ural gas supply, but no municipal gas works were 
reported from that city. 

There has long been an occasional demand for 
a list of places having private sewerage systems. 
Such a list is here made public (Table VI.) for 
the first time. It includes 47 places, in 5 of which 
there are also publicly-owned sewers. Some at 
least and probably a considerable number of these 
sewer systems serve only small proportions of the 
population, but the same is also true of many 
of the sewerage systems classed as public. Just 
how many of the 47 cities and towns have grant- 
ed sewerage franchises, or their equivalent, and 
how many have permitted individuals or so-called 
companies to lay a few short lines. of sewers for 
private convenience or, as a matter of neighborly 
co-operation, cannot be stated here. Definite 
statements on the subject would be welcome. New 
Jersey, Texas, and Pennsylvania have 22 of the 
47 private sewerage systems, and in these and a 
few other states it appears that formal fran- 
chises have been granted by the municipalities. 

Central heating stations were discussed at 
length in our issue of March 20.* Of the S2 cities 
reported as having ferries, some 10 or 12 are said 
to be owned by the municipalities, including those 
at New York, which are leased to private com- 
panies, and those at Boston, where there are pri- 
vate ferries, also. 

Of the 232 cities and towns which reported that 
some of their electric wires were underground, the 
ownership was divided as follows: Private, 22S; 
some private and some public, 7; public alone, 7. 
Wakefield, Mass., New Britain, Conn, Geneva and 
Utica, N. Y., Baltimore, Md., Akron, O., and Niles, 
Mich., reported public ownership, while Chelsea, 
Mass., Philadelphia and Pittsburg, Pa., Waycross, 
Ga., Bay City and Detroit, Mich., and Evanston. 
Ill., reported both public and private ownership. 
The kind of wires placed underground is discussed 
elsewhere in this issue. 

The foregoing review makes no attempt to cover 
a large number of services which are always, or 
nearly always, under municipal ownership, or 
which, under private ownership, do not involve 
franchise rights. The ‘Municipal Year Book,” 
however, aims to cover all highway bridges owned 
by companies and all instances of municipal bath- 
houses (see Engineering News for April 3), mar- 
kets, parks, playgrounds, gymnasiums, ceme- 
teries, docks, and fire and police alarm telegraphs. 
Most of these have no direct bearing upon the 
struggle between municipal and private owner- 
ship, but indirectly their number and variety in- 
dicates that in the future, franchise companies 
will be more and more frequently confronted with 
proposals for municipal ownership. 


one or 


*In response to our request for notifications of errors or 
omissions in the list then given, we have been advised of 
the existence o: a number of additional plants. These 
will be noted in a later issue, and also in the Introduction 
to ‘‘The Municipal Year Book,” 


LETTERS TO THE EDITOR. 


Correct and Approximate Stresses in Lattice Trusses. 

Sir: The common practice in figuring lattice trusses and 
other statically indeterminate structures has been to di- 
vide these structures or frames into two or more statically 
ceterminate systems. How far this practice is justified 
has been and is a matter of individual judgment. In 
simple cases it is not difficult to test this assumption, and 
the writer had occasion recently to make such a test. 

The case was an ordinary double-intersection lattice 
truss, designed in the ordinary way for two 154-ton en 
gines. From the general theory of statically indetermi- 
hate structures we get the expression for the stress X in 


any member x of a two-system frame free to move iat 
one end: 
A 
A A 
where 
Sy stress in any member of truss when X i 
Fo stress in member when X == 0); 
l iength of member; 
A cross-section of member; 
lx length of member x; 
Ay cross-section of member x; 
and the summation is extended over all the member. o: 
the truss. Upon using this formula for the calculation o. 
the double-intersection lattice truss in question it was 
found that the stresses in the chord members diffe ed 


from the stresses obtained by the ordinary method by 
amounts entirely within the limits of error of the calcula- 
on. The same was true of the web members towa d the 
ends of the truss; the only differences of any importance 
were in the web members at the center of the truss, but 
even here the differences were not enough to materially 
affect the sections. In fact, the result was the conclus on 
thet for an ordinary two-system lattice truss the stress- 
calculation by the common method may be considered just 
as exact as for a Pratt truss. 

This, of course, does not justify generalization. For a 
four-system lat ice truss the result may be another one, 
however. 1 test even in this case is a mere matter of work, 
though of very much more work than in the case of a two- 
system truss, 

Chicago, Ill., March 22, 1902. 


> 


Another Method of Work in Relining Railway Curves. 


Sir: 


The method of relining railroad curves, as given 
in the article published on Feb. 27 in your journal, seem- 
to be the prevailing one—as those in the preceding num- 
bers were along the same line. 

But I have had better success by guessing where the 
P. C. was; and as there are in most offices notes of the 
curves as originally staked, using the old degree of curve 
Of course { run off the bank in about 500 ft. I then 
measure the distance to the center of the track, and di- 
vide by the sine of twice the deflected angle, and move my 
P. C. back or ahead according as my curve ran off the in- 
side or outside of the track. From the second P, C. |! 
will usually get around without trouble. At each turn- 
ing point I set a tack, either ahead or back of the turn- 
ing point, and on a line parallel to the tangent from which 
I started; so that by stretching a string from my turning 
point to the tack, i can set my new turning point (as 
explained below) without setting up my instrument. 

When I have reached the end and turned off a tangent 
parallel to the proposed tangent for my total angle, and 
figured the amount to ‘‘pull’’ ahead or back to come 
into the tangent, i can move my turning point along the 
said line parallel to my original tangent the same distance 
I move my P. C., and I have the whole curve established. 
Or, if necessary te change the degree, I have a curve that 
shows me just what my throw will be at every point, so it 
is very easy to ascertain what change it would be neces- 
sary to make in the external to fit the track as closely as 
possibie; then, by turning around the curve again and 
establishing my turning points as before I will, by mov- 
ing my P.C. a little one way or the other and by adjusting 
my turning point as explained above, have a curve which 
gives the least amount of work; and will check for 
length and deflections. 

My objections to Mr. Leffler’s methods are that while 
the curve will fit the track at the quarter and middle 
points as nearly as possible, yet it may give more throw 
than necessary at every other point; or possibly throw 
nearly all the track in one direction, thereby necessitat- 
ing the undesirable spiicing or cutting of rails; and then 
too, in a long calculation in the field, there is certainly a 
great chance of error. 

If the curve is over 2 
allow of a transition. 

The above method is not original with myself, but I 
give it thinking it may be of interest to some readers of 
the Engineering News. I have used it suecessfully in 
curves 5,000 ft. in length, and can generally stake and 
fit a curve 2,000 ft. long in a day. 


. Ll run from an offset. which will 


R. W. Willis 


Engineer’s Office, C., B. & Q. Ry., Galesburg, Hl., 
March 29, 


1902. 


Moving Load Shears in Trusses with Parallel Chords. 
Sir: The following simple method of obtaining the max 
imum web-stresses in trusses with parallel chords may b 
of interest to some of your readers. It 
novel, and, besides being of theoretical 
direct practical value. 


is believed to be 
interest, to have 
It was arrived at by the writer ij 


the course of an extended study of the relations of shea: 


and bending moments in trusses under concentrated load 
ing, and has been completely developed for all cases 
| 
C B 
R is | 


Fig.1. 


connection with the prob’em of equivalent load ” 


latter subject the writer hores to present a paper to 
profession, in the near futu_e 

If we consider a span of length L vaded ow 
distributed load of p per unit of ‘ee. gth and cov 
length M (see Fig. 1) we have: 

pM 
Stress in A (¢ shear at B KR tl) 
R 
Stress in AB ae 
sin 

If we now consider a span L with the same 4d b 
load of p per unit of length and if we call r the reaetio 
at C of the load px in panel C 3 (other value. a 1OW 
in Fig. 2), we have: 

Stress in AC R —r; 
R ! 
Stress in AB : 
sin 
p (M+ x) 
R - (M Mx 
26 
r= ———,; 
then 
x x 2 Mx M 
2 l L, L 
Differentiating this expression with respect to x, we o!) 
tain 
d {R r) x x M 
p 
u X L I L 
p 
{M 1 x (L 
and equating this to zero, for a maximum value o 
(R — r), we find, 
M 
x = —— 
L—1 
< - Span=Lb > 
A 
} 
x 
4 
€ B A 
Fig. 2. 
From this we may get, by transpo-ition and sub-titu 


tion, the criterion for the position of maximum <hea: 


Substituting the value of x in the expression for It 
gives the maximum value of the shear: 
(R — r)max 


M? 1 1 1 M 
(L — 1)? L by I 
p ] 

— ——-- — — 1 
L—1 L— 
p M- L 
2 L—1 

or, finally. 
p M? 
(2 — max (3) 
2 1) 


Comparing equations (2) and (1). we see that the mas 
imum stress in a post AC ina span L is the same 
direct shear in a span L 1 loaded 
point at which the shear is to be found 

We can also write 


from the end to the 


p M* pM M 
(R r)imax - — 
2 (L—1)) L l 

pM 
Since — is the maximum end shear in a span of 
length M, we see that the problem of finding max:mum 
stresses in web members is directly related to the 
of maximum end shears, which latter is of very easy solu 
tion. H. E. Vautetet 


Assistant Chief Engineer, Canadian 


proble 


Pacifi. 
Railway Co 
Montreal, P. Q., March 18, 1902. 


p (M x) 
L 
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Concerning Work Done Under the Corps of Engineers. 

Sir: A number of letters have recently been printed in 
columns of with 
egard to the advisability of placing the construction of 


the correspondence Engineering News 
he Isthmian Canal in the hands of others than the mem- 
bers of the Army. It is not 
the merits of 
the 
motives of any of those engmeers who advocate civil com- 
missions for this purpose, nor even to refer to the proba- 
bility of what course will be cousidered best for the in- 
terests of the seems sufficient to 
ay that no officer of the Corps of Engineers is ever given 
any extra compensation for the civil engineering work in 


Corps of Engineers of the 
discussion on 


moment of 


now intended to join in any 


this question nor express doubt for a 


work by Congress. It 


connection with the improvement of the country’s water- 
ways, to convince any reasonable person that the interest 
and zeal shown by the members of the Corps in these im- 
provements is prompted solely by their sense of duty and 
their professional pride in their Corps and its achieve- 
ments. 

What challenges comment is the apparently 
popular complaint that the supposed inflexibility of the 
regulations and of the red tape of the Engineer Depart- 
prevents economical work, causes 


cessdry expense and delay, and is incompatible with 


specially 


ment performance of 

procurable by other organizations. 

It probably never occurs to those who offer such argu- 
that this red tape and these are not 
distinctly army rules, but are requirements prescribed by 
the laws of Congress and interpreted by the Treasury De- 


the efficiency 


regulations 


ments 


partment and other officials, and apply to all similar gov- 
ernment work by whomsoever conducted, and will un- 
doubtedly apply to all work and expenditures on the Isth- 
mian Canal, unless specially excepted by further act of 


Congress. 

The legislation fixing eight hours as a day’s work, that 
applying the civil service rules to government employees, 
the methods of making expenditures and rendering ac- 
are all prescribed by law for the protection of the 
gcvernment and its people, and it is hard to see how the 
proposed civilian commissions will be able to avoid fol- 
lowing these provisions or how they can have any more 


counts, 


flexibility in such matters than is now enjoyed. 

The delay in some of the government works under charge 
of officers of the Corps of Engineers is also frequently 
aseribed to the red tape entanglements of the War and 


Treasury departments. Did any of those who take such 


positions ever question the full accuracy of these state- 
ments or investigate the uneconomic method of making 
many of the appropriations for public work, the lack of 


harmony between the size of appropriations and the needs 
of the work and the frequently long periods between ap- 
propriations on what should be continuous work? I feel 
safe in saying that none regret these delays more than 
the officers themselves who are in charge. 

There are but few who will not recognize that the eight- 


hour law, the civil service rules and the prescribed meth- 


ods of keeping records and money accounts, cause expense, 
but the source of these requirements is the same as the 
appropriations themselves. 


The orders governing the offices of the Corps of Engi- 
neers have for aim of the Corps has 
uniformly been to keep the work in its charge on as near 


years shown that the 


a good. efficient business basis as can be done. 
Very respectfully, 
Wm. M. Harts, Capt. Corps of Engineers. 
Cuartel de Malate, Manila, P. I., March 8, 1902. 


(We fully appreciate the good work, done often 


under great difficulties, by the officers of the 
Corps of Engineers and their assistants. It is 


certainly true that Congressional action—and in- 
action—is largelyto blame for these difficulties and 


for increased expense in the conduct of govern- 
ment works. But it seems to us this is one of 
the strongest arguments for the creation of a 


commission to take charge of a work of such im- 
portance as the Isthmian Canal. It is known by 
experience that Congress often turns a deaf 
ear to the recommendations and appeals of engi- 
neer officers. It can do this because such reports 
little public attention. But it could not 
lightly ignore the recommendations of a special 
commission made up of men of national reputa- 


too 


atiract 


tion. For illustration, suppose the canal were 
under construction and some great contracting 
firm with strong political backing attempted to 
carry some scheme for its benefit through Con- 
gress and this scheme were opposed by those in 
charge of the work. Which would attract the 
most support in Congress—the appeal of an engi- 
neer officer, or the vigorous and authoritative 
presentment of a commission made up in such a 


the 
example? 
Captain Harts seys truly that 


manner as 
sion, for 


present Isthmian Canal Commis- 
the members of 
his corps receive no additional compensation for 
their engineering work in connection with river 
and this is an excellent 


and harbor improvements; 


reason why a different organization ought to be 


put in charge of the canal enterprise. In an 
editorial discussion on “The Position of U. S&S. 


Assistant Engineers” in our issue of Aug. 4, 1898, 
we strongly urged that the officers of the Corps 
of Engineers and their civilian assistants should 
be given salaries commensurate with the respon- 
sibilities they have to carry. If this is true of 
work in the United States, it is far more true of 
work to be done in the tropical swamps of Cen- 
tral America. The country will be the loser in 
the long run if it attempts to build the largest 
engineering work that civilized man has ever un- 
dertaken with such engineers as can be hired to 
risk life and health in a tropical country for the 
salaries paid to U. S. assistant engineers. 

Capt. Harts thinks that if a commission were 
to be put in charge of the canal work, it might 
be burdened with restrictions similar to those 
that hamper the work of engineer officers. At 
least, however, it would be able to pay salaries 
sufficient to secure a competent engineering staff; 
and if it found itself hampered by existing red 
tape it could appeal to Congress for the removal 
of the restrictions with much better chances of 
success than an engineer officer could.—Ed.) 


Methods of Running Transit and Stadia Surveys. 


Sir: The writer has no disposition to cavil at men or 
methods, but after reading the article on the planetable 
and stadia method of surveying in your issue of March 
13 he feels like contributing something on the subject to 
benefit the men who are in private practice and to whom 
contour surveys come infrequently and are of limited 
extent. 

The first thing which strikes the ordinary private prac- 
titioner upon reading articles on stadia and planetable 


surveying is the size of the party and the subdivision of 
the work. 


Now, the writer has used the Johnson planetable and 
has worked with a planetable party, and he knows that 
the most extreme advocates of that method are not far 
wrong in all their claims. He knows, also, that the 
average engineer looks askance at the planetable because 
his instructions in its use has been limited, and at school, 
after has has mastered the principles, his instruction is 
considered complete. With the stadia and transit he does 
a little more work at school because there are a few 
mathematical principles to be understood first, and there- 
fore it is a little harder to master and his memory re- 
tains it better. 


Yet the writer has run across engineers who also look 
askance at the transit and stadia, and who contour large 
areas by laboriously subdividing them into parallelograms 
with a transit and then go over the work with a level, 
taking the elevations at each corner. The work is com- 
pleted by pacing and sketching, the result being a contou1 
map which may or may not be of value for the purpose 
contemplated. -If the work is of very great extent, they 
will run transit lines, setting stakes 50 ft. to 100 ft. 
apart, as in a railroad survey, taking levels and topo- 
graphy precisely as in such surveys. Sometimes the side 
slopes are taken with hand level and rod, sometimes with 
a slope board and clinometer, and sometimes ‘‘by guess 
and by God,’’ as one old man profanely put it. To talk 
to such men about the superiority of the transit and 
stadia is akin to preaching to the heathen, and to talk to 
them of planetable and stadia is a harder job. To them 
a contour map is simply a general guide to the country 
and not a thing to work closely on. 

We are told that a planetable and stadia party should 
consist of seven men, as follows: Topographer, assistant, 
two rodmen, two axmen and one pacer. In figuring the 
cost, we are told the topographer gets $50 per month, the 
assistant $20, the rodmen each $20, the axmen each $15. 
That may be good pay in the southeastern corner of the 
United States, but in the West we have to pay about $75 
to $90 for the topographer, from $45 to $60 for the assist- 
ant, not less than $30 for the rodmen and axmen, and 
for such a man as the pacer is indicated to be we would 
have to pay the same as for the topographer—that is, from 
$75 to S90. There might be such a thing as getting 
students on their summer vacation at less rates, but it is 
an uncertain kind of help to rely upon. The pay of the 
«hief will be generally a trifle higher in the East than in 
the West, for there is a more general level of pay in the 
West, the mediocre men getting little less than the best. 
For a cook I do not know how much would be paid in 
the locality where the low-priced work is done, but in the 
West it is a poor cook who gets less than $50 per month, 
and to have things just as they should be he requires a 
flunky. 

For the engineer in private practice, called upon sud- 
denly to make a contour survey, the planetable and stadia 
method is not the best, for he has to do the work quickly 
and on short notice, and has no time to break in a party— 
remembering, of course, that the man referred to is one 


who does not make a specialty of that class of work, but 
does it in the ordinary course of an ordinary business. 

The writer has used the transit and stadia a great deal. 
The party consists of himself, of two rodmen 
many axmen as circumstances demand. For a small sur- 
vey he often uses only one rodman. For a survey 1 
miles long of a crooked river with precipitous banks as a 
preliminary survey for the location of a logging road he 
had two rodmen, four axmen, two packers and one cook. 
The animal outfit consisted of six pack horses. Every- 
thing was comfortable. 


and as 


For ordinary surveys of small extent, such as are inci- 
dent to his work as a city engineer and preliminary ex- 
aminations for small parks, road surveys, ete., he has 
two rods of a pattern devised by himself. These rods 
are 3 ins. wide and 8 ft. long. There are no figures on 
the rods, so they can be turned upside down if the rod- 
man accidentally places them so and no harm will be 
done. To hold them as nearly as possible perpendicu- 
larly, a long metal arrow is hung on the back and on one 
edge, the point of suspension and the point of the arrow 
being on a scribed line. With these rods readings to the 
nearest foot can be taken. For more extended work a 
rod 16 ft. long is used. This is 3 ins. wide on the bottom 
and 1% ins. wide at the top. Figures are painted on these 
rods and so placed that the observer can tell at a glance 
which figure to read when the rod is so far away that 
he has difficulty in deciphering the figure. With such 
rods the distance can be read to the nearest 5 ft. at a 
distance of more than a quarter of a mile, and if the 
light is right it can be estimated closer. To insure the 
verticality of these rods, a plummet is hung at the back, 
the string passing through a small plate screwed on the 
back and having a hole in it a little larger than the string 
out from the back of the rod a distance equal to that of 
the point of suspension. 

The 15-mile survey mentioned above occupied 17 days, 
as the country was rather broken and in places wooded. 
The chief received $10 per day, the rodmen $1.75, the 
axmen $1, the cook $2, the packers $1.25, and for each 
pack horse 50 cts. per day; this, of course, in addition 
to rations, which averaged about 35 cts. per day for each. 
Incidental expenses were $42 on the job. 


Owing to the light, field work closed early, and on 
going into camp the readings were reduced. It took five 
days to complete the map with 5-ft. and in some places 
10-ft. contours. The writer had one man to help him for 
three days. Upon locating afterwards on this survey, 
the work was found to have been very satisfactory. The 
whole job was much cheaper than it would have been had 
regular railroad survey methods been used. If the sur- 
vey had been for a regulation railroad instead of a log- 
ging road, on which less attention is paid to refinements 
in economies, the survey would have probably taken a 
little more time. A paper location was made on this map 
and the location run in and revised as the line was lo- 
eated. The graders commenced work after one mile had 
been located and pushed the cross-section party closely. 

To make this survey, the writer had to hustle about as 
follows: At 5 o’clock in the evening he received a tele- 
phone call, which was responded to promptly by calling 
at the office of the company. He was asked if he could 
start the next noon for the woods and do some surveying 
the superintendent wanted done. He was told that ail 
the men needed could be obtained on the ground, and the 
company did not care to pay traveling expenses for any 
men he would take with him. So he got away, simply 
taking the two shorter stadia rods as a precautionary 
measure, not knowing the kind of surveying wanted. A 
day and a half were consumed in traveling, and on getting 
to camp he was rushed out into the woods, instruments 
and all, to see the superintendent on the ground. Such 
experiences are common. To have talked of going back 
for the planetable and assistant, with his umbrella, and 
for two trained rodmen and a pacer would have resulted 
in the loss of a good job which brought others in the 
vicinity. 


It was with relief the superintendent noted the small- 
ness of the party. He had expected to assist himself by 
running the level and having the writer act as chief of 
party and transitman, employing two chainmen, a black- 
flag, a rodman, a slopeman and assistant and a ‘hull 
slough’’ of axmen and brushcutters. He expected such a 
party to be formed and have it work from 5 a. m. to 7 
p. m., with a cold lunch at noon. Instead of that we 
went to work when it was light enough and quit when it 
commenced to get gloomy, and we had a hot lunch at 
noon, with a comfortable camp, plenty of tobacco and 
the latest magazines after the day’s reduction of notes 
was completed. The superintendent noted with approval 
the progress of the party, and came on horseback to bring 
mail every other day. How many engineers have had 
similar experiences about starting off on work of which 
the head men in the city know little except that the 
superintendent wants a ‘‘surveyor at once.”’ 


For such a class of work the private practitioner should 
be well trained in transit and stadia surveying. A sur- 
vey was lately made of a reservoir site, and to get all 
the information nearly a square mile of land was sur- 
veyed. Considerable detail work was done in order that 
a map on a scale of 400 ft., one on a scale of 100 ft., and 


SUPPLEMENT TO ENGINEERING NEWS, 


APRIL 10, 1902. 


53x Windows, 264% 360 high 
BS! Side Pivoted Se | 
-Doubie Lacing Bars, 
75 Ton Traveli Crane 
Section Wheel-Base /3 7. 
X-¥. Max. Whee!-Load 151,000 Ibs. 
Carrying 
633° fier 
Engine Room E 
Glazed Brick 


First 


Center Column, 
{Looking South.) 


igh Pressure Cyl. 


ICL.of H 


10" 


_.¥ 


C.L.of Low Pressure ( 
} (C.L.of High Pressure oy) 
| 


4 
| 


C.L.of Low Pressure Cyli 


Buen 
Noi 5. 

[ 

& 

$i 

S 


“Exp.Joint worn Condenser Pumps 


j Man J 


Ancor WI. 


P56" 
| 
Si | = 
LS & 
| 
¥ 
Expansion Joint. 4 


Var. 


“36 Header 


in,steam Header, 
4 4 
= Condenser, 
x 
2- 400 HP OBrien 
Steam Drum-~ Boilers 
_ _ | 


Sectional 


3020" 


Plan. 


FIG. 12. 


PLAN AND SECTION OF STATION, WITH STEAM AND [ *HA 


’ 
| 
| 
| 
| 
¥ 4h traniteid. Vitr figd ty YY 
| 70 | 
| 
| | | 
| FIG. 11. CROSS SECTION OF STATION (LOOKING NORTH). 
| 
| | 
| | No.4. No.\3. 
V0.6 
5! iS 
x LS 
WLPipe 4’ W.1. Pipe 6 Reducir 
Air + Volve 
xhaust 
Pump condenser) | 
) | 
Edge of Floor Opening 32°33" 
| 
Boilers Boiljers 
’ 5 Purifier \ | 
8 


Locher 
43 Granitoid, Y 
Yj, 


‘Engine Room Floor 


ng | | =" | Cooling Towers No.7and No.8 | | 
= 
= 
= se 
| of 
| 
mes 
TOW Make ip Head 


~~~ Main Feed Header Toners 


1! 


Line of 
Center Lin 


56105" 


75g" 


© 


\ 
\ 


30"Riveted Free Exhaust Pipe 


Suction — 


Pipe «— 


4 


16 ‘bart Valve 
Basement Floor — 
Longitudinal Section. 
FIG. 13. CONDENSING AND COOLING PLANT. 
|e 
| 
- j T with By-Pase 
fey 
r 
8 
fier, | + 
SEO 
n 
/ 


We 


TEAM AND EXHAUT PIPING. 


"--------- 
Section 


3 
Room 
S 
= 
NY RN 
cy tS 
SZ = 
y Floor 
| 
10°6, Wer! 
3. 


Ar 
tt 
Section. 


THE 
NORTHERN 
POWER STATION 
OF THE 
ST. LOUIS TRANSIT CO., 


ST. LOUIS, MO. 


W. D. Boyce & Co., 


St. Louis, Mo., 
Consulting and 


Supervising Engineers. 


CHAS. HART, LITH., 96 VESEY ST., N.Y 


| f 
\ Stiffening | 
| koa unk | : ™m . 
bid 45 Sucti as 
Pigtfor Yl, \ 
ai 428 Adjustable | 
} 3 pis Y | / Hangers* | 
—— | | 
= Z | Wall 
= 17 | races’ 
| 
Engine 
Room 
| 
> 
ete | Stand for 30 
<--70 
| 
| 
| Wain Exhay 
WAS 
P56 | First VAS} 
al 
| Cross 
| 
= 
j 
— 
O° Reducing 
Valve 
| 
a 
3 Drip 56" ir 
34 suction Bmp 
A-B. 


j 
| 
| 
4 
4 


April 10, 1902. 


ENGINEERING 


NEWS. 


297 
of some portions one on a scale of 50 ft. might be made. Personally, however, he prefers transit and stadia POWER PLANTS OF THE ST. LOUIS TRANSIT CO. 
The cost was $75. methods. The notes are kept in a book and can be used Wi a 

The number of shots taken will run from 400 to 600 per whenever wanted, for maps can be drawn on any scale. ae et ne 
day. On the reservoir site survey mentioned only one The accuracy of each map is alike, for the error is simply a 
map was made, that on a scale of 400 ft. When required that in reading the rod. The notes of the planetable NORTHERN POWER STATION, 
the others can be made. One rodman was used. Another method are plotted and the map is correc : r P , , 
p is correct only for the rely oat; 
survey has just been completed for a wire-rope tramway. scale on which plotted. his is an entirely new station, now nearly 


The horizontal distance was 1% miles and the difference in 
elevation over 2,000 ft. Two rodmen were used and the 
topography taken in a strip 300 ft. wide. Time consumed, 
7% hours. 

The writer has found the principal cause for dissatis- 
faction with stadia surveys to exist in the methods pur- 
sued by the novice, who will take an ordinary leveling 
iod and omit to take check readings. The only way to 
dé? the work right is to have two rods plainly graduated 
and use two rodmen, one to go before and the other to 
follow, the front rodman to take all sights on the right 
of the line as it proceeds and the rear rodman to take 
the sights on the left of the line as he follows. After 
setting an instrument point, the front rodman waits the 
coming of the instrument man to receive further instruc- 
tions, and the rear rodman proceeds to occupy the station 
just left. A check reading is taken to him and the in- 
strument oriented. If an error has been made in the rod 
reading or vertical angle, it is at once detected. If the 
survey is small and one rodman is used, he has to come 
back to the instrument point while the instrument man 
goes forward to the new one. By taking two readings 
thus over each line of sight between instrument stations, 
the liability to error is greatly lessened. 

To compute line readings, it is necessary to use the 
proper formula aud take a mean of readings where any 
difference occurs if the difference is slight. The side shots 
can be computed by means of a diagram or slide rule, 
several excellent ones being in the market. 

Another source of error is an alteration in the wire 
interval. The writer suffered seriously several times 
from it. The vaunted excellence of fixed stadia hairs is 
a delusion and a snare when used in an ordinary transit. 
A very little change in the hairs makes a great difference 
in the work, and it is a cumulative error. He has had 
adjustable wires placed in his transit, and experiences 
more peace of mind than before. The interval must be 
tested before commencing a piece of work, and is best 
done by measuring off a line. several hundred feet long, 
plus the constant, and then, with the rod held at one end 
and the instrument set at the other, adjust the wires to 
the distance read. It is a matter requiring only a few 
moments’ time. Before quitting work for the night, the 
last distance read between instrument points should be 
measured with a tape to guard against a dislocation of the 
wires during the day and for the purpose of having a 
measured base to check the wire interval in the morning. 
The ordinary diagram or slide rule can then be used to 
reduce the notes. Before having the adjustable hairs 
put in, a special diagram was used with a swinging 
graduated scale. In the morning and evening one dis- 
tance was medsured with a tape and checked with the rod 
to find the wire interval, and the swinging scale was made 
for the error discovered. The reason for the change in 
the wire interval is probably owing to the cement used 
to fasten the hairs in place. Other engineers have spoken 
to the writer about the alteration in the wire interval, 
and it may be a common experience. 

When time is much of an object and the maps should 
be kept up as the work progresses, several books may be 
used for notes and one sent in with the man who brings 
out the lunch and the afternoon book left in the evening. 
Sometimes three or four books are used so the draftsman 
in camp can keep his work up. The writer has also used 
books with thin pages and had extra sheets of thin paper. 
One is placed under each page, with a sheet of carbon 
paper between. Thus the notes are copied through on the 
loose sheets, which are fastened together with clips ana 
sent in to the draftsman from time to time or given te 
him each evening. It is a good idea also to do some 
sketching, and it is best done on the opposite page in a 
manner described in Engineering News some time ago. 
Several concentric circles are drawn with intervals of 
about 100 ft. or so, and the point in the center being 
used as the instrument station sketches are made fairly 
to scale and points plotted in their relative positions. 
With these sketches made on thin sheets having a sheet 
of carbon paper underneath and extra sheets to receive 
the impression, the sketches can also be sent in to the 
draftsman in camp. Using sketches together with the 
ordinary notes lessens the number of sights required and 
expedites the work both in the field and in the office. 

The object of the writer in sending in this communica- 
tion is to try and show the average engineer in private 
practice that it is not always necessary to have a large 
party to do a job expeditiously and do it well. The tran- 
sit and stadia for the ordinary engineer and for the ordi- 
nary run of work is as good as any method yet devised, 
and the planetable and stadia method is only preferable 
under certain circumstances. That it is preferable and 
more rapid for the government or for large corporations 
having: much topographical work to do, or for engineers 
making a specialty of such work and with a corps of low- 
paid, well-trained men always available, he is willing to 
admit, by reason of his experience. with it. 


A reduction in size of the map 
decreases errors proportionately, and an enlargement of 
the map increases the error proportionately. 

As to the value of contour maps, there can no longer 
be any question. The method to adopt in making them 
for any particular locality or for any particular purpose 
depends upon local conditions. In using the planetable 
method on extensive surveys an educated engineer does 
hot always make the best observer and observer’s assist- 
ant. Any quick, intelligent man may be trained to the 
work in a short time, hence the reason for the low pay. 
The one big objection is that many of them imagine them- 
selves to be good engineers after a season’s work, which 
is not the best thing for the profession. 

Ernest McCullough, City Engineer. 

Lewiston, Idaho, March 22, 1902. 


THE ROCKY MOUNTAIN COAL FIELDS, according 
to the 22d annual report of the U. S. Geological Survey, 
now in press, extends for 1,000 miles along the eastern 
base of the main range, from the Canadian boundary to 
and including New Mexico. Another less extensive belt 
occurs along the western base, in Wyoming, Utah, Colo- 
rado and New Mexico, with numerous isolated basins be- 
tween these two main formations; these are all generally 
bituminous. There are also large areas of lignite, only 
valuable for local use, in Montana, Wyoming and the 
Dakotas. The latest estimates give a total area of 43,610 
sq. miles for the anthracite, bituminous and lignitic-bitu- 
minous coal formations, and 56,500 sq. miles for the lig- 
nite. The Colorado coal fileds alone have been sufficiently 
worked to permit a fairly accurate estimate to be made o! 
the character of these fields. Here the workable beds 
cover about 9,000 sq. miles, and the available coal is put 
down at 34,000 million tons. Beds containing from 22 to 
106 ft. of clear coal are known, the coal varying from 
semi-bituminous to anthracite, with coke remarkably 
similarto the Connellsville coke. The New Mexico coal lies 
in beds from 3 to 6 ft. thick, and is a good coking coal. 
The Utah coal fields have been so little explored that the 
probable production area cannot be accurately estimated. 
That produced is nearly all semi-bituminous, with some 
coking coal found. The coal of North Dakota is lignitic, 
and disintegrates rapidly upon exposure; the same may 
be said of the coal of Eastern Montana and this region 
generally; except in Wyoming, there are no producing 
mines of any consequence. The Wyoming coal is of a 
lower grade, as a whole, than the mountain coal of Colo- 
rado and Montana. Workable beds 5 to 20 ft. thick are 
found; the coal is semi-bituminous, and good for steam 
and domestic use. No good coking coal nor workable 
anthracite has yet been found in Wyoming. In 1900, 277 
commercial mines in North Dakota, Montana, Idaho, 
Wyoming, Utah, Colorado and New Mexico produced 
18,496,555 short tons, valued at $17,400,000. Of this total 
35% was used tor railway fuel, 28% for manufacturing 
fuel, 27% for domestic fuel, and 9%, was converted into 
coke. 


THE MICHIGAN COAL FIELD, says the last annual 
report of the U. S. Geological Survey, now in press, covers 
an area of about 7,500 sq. miles. This coal is all bitumin- 
ous, leaning to the gas-coal type; and as a steam coal it 
ranks with that of the Hocking Valley, but below Poca- 
hontas coal. The total product in 1900 was 849,475 tons, 
valued at over $1,259,000. Saginaw and Bay counties pro- 
duced nine-tenths of the output of 1900. The ‘‘Lllinois’’ 
coal field occupies 35,000 sq. miles in Illinois, 6,500 sq. 
miles in southwestern Indiana and 4,500 sq. miles in west- 
ern Kentucky. The workable coals of Illinois lie in beds 
from 3 to 10 ft. thick, often very near the surface. Most 
of these coals run high in gas and are not good coking 
coals; though the coke from Kentucky is of excellent 
quality. The product of this Eastern Interior Field, in 
1900, was 35,000,000 short tons, valued at $36,200,000. Of 
this output over 31% was consumed by the railways, 34% 
as manufacturing fuel and 32% as domestic fuel. 


_ PLANS TO CONTROL THE NICKEL PRODUCTION of 
the world have been carried through by the International 
Nickel Co., with Mr. Ambrose Monell as President, and 
Col. R. M. Thompson as Chairman of the Board of Direc- 
tors. This company has, it is stated, secured control of 
the following companies: The Canadian Copper Co., in 
Canada and the United States; the Orford Copper Co., 
with extensive reduction works at Bayonne, N. J.; the 
Anglo-American Iron Co., and the Vermillion Manufactur- 
ing Co., in Canada; the American Nickel Works of Joseph 
Wharton, in Camden, N. J.; the Nickel Corporation, Lim- 
ited, and the Societé Miniere Caledonienne in New Cale- 
donia. The capital of the consolidating company consists 
of $10,000,000 of 5% bonds; $12,000,000 of preferred stock 
and $12,000,000 of common stock. 


completed, and is situated near the river front, 
facing on Second and Salisbury Sts., with rail- 
way tracks on the east side, from which a siding 
has been laid for delivering coal. The main 
building covers half a city block, and north of 
this is the coal storage building, 185 ft. 10 ins. 
x 33 ft. 6 ins. In the main building the basement 
floor is level with the street, and here are located 
the condensers, 


wire conduits, piping, ete.; the 
height is 15 ft. from the basement floor to the 
second or boiler room floor, The engine room 


has a clear height of 45 ft. to the roof trusses. 
The floor space of the engine room is 19,305 sq. 
ft., while that of the engine and boiler rooms to- 
gether is 28,610 sq. ft. The station has its own 
electric light plant, supplying current for incan- 
descent arcs and ordinary incandescent 
It has a toilet room with modern = sanitary 
plumbing for the closets, bath-tubs and  wash- 
basins. Hot and cold water is supplied, and ther: 
are individual lockers for the the 
ployees. 

BUILDING.—The building is of self-sustaining 
steel skeleton ecnstruction with heavy walls of 
St. Louis brick, laid in cement; the floors are 
earried by concrete arches, and the roof is of 
cinder concrete covered with slate. <A genera? 
view of the steel structure is given in Fig. 9, and 
shows ihe engine room on the left (with the 
traveling crane and the concrete engine founda- 
tions) and the boiler room (with its coal bins) on 
the right. About 1,270 tons of steel are used in 
the framework and trusses. The building is 
erected on bad ground, consisting largely of quick- 
said, and is therefore built on pile foundations. 
There are 2,400 white oak piles, with 10-in. points. 
driven to the rock, at a depth of 35 to 40 ft. be- 
low the surface. On these are the 
foundations for the steel frame, the seven en- 
gines, other machinery and the smokestack, ag- 
gregating 315,009 cu. ft. of concrete, all 
With Lehigh Portland cement. An idea of the 
s.ze of these foundation blocks may be gathered 
from the view in Fig. 10. The concrete founda- 
ticns, floors, fireproofing and roof were built by 
the Gilsonite Construction Co., of St. Louis. The 
general cons*raction of building and arrangement 
of the machinery are Shown in the cross section, 
Pig... 18. 

The floors are of concrete arches, of 36 ins. to 


lamps. 


use of em- 


concrete 


made 


60 ins. span between the I-beams, with 6 ins. 
crown. The beams are mainly 15 ins. deep, the 
floor girders consisting of pairs of these 


T-beams. 
toid floor. 

The engine room has white enameled brick wain- 
seosting to a height of about 7 ft., finished with 
an cak molding. Above this the walls are fin- 
ished with Keene’s cement plaster, scribed off 
to imitate stone work. The roof trusses and roof 
are painted white. All piping is laid under the 
floor. The roof is of monolithic slabs of cinder 
concrete, 4 ins. thick, built in place, and rein- 
forced by steel bars extending betweem the pur- 
lins and embedded in the concrete. This concrete 
is covered with tarred paper and Brownsvill 
slate, the slate being nailed directly to the con- 
crete. 

In the boiler room, a gallery consisting of 
an iron grating gives easy access .to the steam 
headers, the feed water purifiers and other ap 
paratus, while iron stairways lead to the gallery 
and to the cooling tower platform on the 
These greatly facilitate inspection and repairs, 
while the grating construction causes little inter- 
ference to light or ventilation. The platform ot 
the steam headers is supported by wall brackets, 
with hangers from the roof trusses to the outer 
edge of the platform, as shown in. Fig. 11. 

The basement columns supporting the 
room floor are of cast iron. The main columns 
of the boiler room are composed of four 5-in. 
Z-bars, forming two channel shaped vyerticar 
chords connected by a web of lacing bars. The 
coal bin columns are of box section, with a cen- 


The concrete is covered with a grani- 


roof. 


boiler 


| 

4 
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tral web or diaphragm, and are built up as fol. 
lows: Four 6-in. Z-bars, 1 web plate, 
and 2 cover plates, 34 x 14% ins., 52 ft. 4% ins. 


ins.. 


steam and exhaust 


piping system. The main 


power equipment of this station is as follows: 


(1) Two 
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cross-compound 


longitudinal lattice girders 3114 ins. deep. Th: 


tels are formed of sets of three 15-in. chan- 

<. The roof trusses are triangular, 66 ft. S14 

ns. Span, and 20 ft. high, with a monitor roof, as 

‘ hown in Fig 11. The crane girders are 42 ins 

deep, with four flange angles 6 x 6 ins.,and a %4-in. 

eh In the boiler room, the coal bins are sup- 

ried by 4S-in. plate girders. The bins are of 

\-in. plate, stiffened by 
corners. 


ENGINES 


angle iron belts and 
AND GENERATORS.—The engine 
m contains main steam engines having an ag- 
vate capacity of 14,000 HP., under the most 

mical rating, or 21,000 HP. under maximum 
ng The combined capacity of the generators 
The 
tinly on. the 


electrical apparatus is 


direct-current system. The ar- 


rangement of the 


hown in Fig. 12 


ebgine and boiler rooms is 


Which also shows the main 


Corliss engines of 
$3,400 HP., built by the 
Fulton Iron Works, of St. 
Louis; these have cylin- 
ders 36 and 70 ins. diam- 
eter, 60 ins. stroke and 
run at 75 revolutions per 
minute. They take steam 
at 169 Ibs. Each’ engine 
is directly connected to 
a General Electric direct- 
current generator of 2,250 


(2) Two similar engines of 
1.800 HP., by the same 
builders; they have cylin- 
ders 28 and 54 ins. diameter 
and 60 ins. stroke, and run 
at 75 revolutions. nach is 
directly connected to an al- 
ternating machine of 1,200 
K-W., 6,600) volts. These 
alternators are of the Gen- 
eral Electric type; three- 
phase, 25-cycle, 140° poles. 
with rotating fields. They 
have two motor-driven ex- 
citers, 4-pole, 50 K-W., 125 
volts, running at 400) revo- 
lutions per minute. 

(3) Three simple Corliss 
engines, with cylinders 4 » 
60 ins., running at the same 
speed as the others and di- 
rectly connected to three di- 
rect-current 
SOO K-W. 


generators of 
These are Allis 


A engines, removed from the 
old Cass Ave. electric power 
station, and are operated 
give a working pressure of 
~ 7 125 Ibs. In view of the in- 
New Power Plants ------ creasing use of alternat- 
Sy » Sub-Station---® ing current it is possible 
A Old El. PowerHouses-. that these engines. will 
} be replaced with addi- 
tional alternating machin- 
= 
On the .inner wall of the 
FIG. 1. MAP SHOWING LOCATION OF OLD AND NEW POWER STA- engine room is a balcony for 
TIONS OF THE STREET RAILWAY SYSTEM OF ST. LOUIS, MO. the engineer of the inant 
(Reproduced from our issue of April 3, 1992.) plant, for general supervis- 
jong. The columns of the engine room are of ion of the room. At each end of the engine 
special construction, having to carry the 75-ton room is a switchboard, one for the direct- 
traveling cranes. There are three vertical mem- 
rs, each composed of a pair. of 5-in. Z-bars. 
Two of these members extend the full height of s 
: the building anl are 12% ins. apart, built into the e% 
= ill. The third member extends only to the plate a 
F zirder crane runway and is 1914 ins. from the "i 
” niddle member. The three members are con- 
nected by horizontal angle iron ties riveted across 
he outer tflanges, and by a web system of double 
ittice bars riveted between the inner flanges of 
the three members. The column construction is 
-hown separately in Fig. 11. Between the 
elumns are horizontal longitudinal struts, and 
: riical diagonal bracing is used in some of the 
‘ panels. The heads of the columns are connected 


current and the other for the alternating-current 
apparatus. The former has 37 feeder panels, 
three SOO-K-W. panels, two 2,250-K-W. panels 
and one load panel. This is on a platform 12 ft. 
above the floor, with an S-ft. platform in front of 
the board. Underneath it is an auxiliary switch- 
board with eight panels for controlling various 
electric auxiliaries. All the switchboard equip- 
ment is of the General Electric make. The switch- 
board for the alternating-current apparatus is the 
latest production of the General Electric Co., all 
switches being operated by motors. This board is 
on a balcony, the same as the direct-current 
board, and is arranged for 50% increase. The ep- 
gine room has a 75-ton Case electric traveling 
crane, 64 ft. S44 ins. span, the bridge having 
double box girders 5 ft. deep. The height of hoist 
is 45 ft. 7 ins. The bridge is driven by a 50-HP. 
motor, the trolley by a 5O-HP. motor, and the 
hoist by a 25-HP. motor. The speed is 3 to 5 ft. 
per minute for hoisting, 25 to no ft. for tra- 
versing the trolley, and 50 to 100 ft. per minute 
for the bridge travel. The auxiliary equipment 
at this station includes 22 engines and motors. 

CONDENSERS.—There are two rectangular Ad- 
miralty surface-condensers, built by the Wheeler 
Condenser & Engineering Co., of New York. Each 
of these has a Sti-in. exhaust inlet and 10,000) sq. 
ft. of cooling surface, and jis Operated by a Blake 
tandem-compound duplex circulating pump, with 
steam cylinders 14 and 24 ins, diameter, tw, 
3U-in. water cylinders, and 24 ins. stroke. Each 
condenser has a Conover vertical, single-acting. 
independent air pump, 40 ins. diameter and 16 
ins, stroke, with valves on the piston, and also 
having a diaphragm and valves above the piston. 
This pump is designed to handle steam and air 
on a basis of 125 lbs. of steam per hour at 40 to 
oO revolutions. The balance wheel is 7% ft. diam- 
eter, The pump is driven by a Conover com- 
pound trunk engine, with Corliss valve gear and 
dash-pot on the high pressure side, while the 
low pressure side is controlled by a double-ported 
Corliss valve and has a fixed cut-off at % stroke. 
The main exhaust connection to each condenser 
has a 3-in. Cochrane vacuum oil separator and 
a 36-in. free-air exhaust. Each condenser has 
also a relief attachment consisting of a Worth- 
ington vertical check valve with a water seal of 
The hot-well tank is 2SxS ft., 3 ft. high, 
with a capacity of 5,000 gallons. 

The condensing water is cooled by a set of eight 
Barnard-Wheeler cooling towers, designed to cool 
and circulate 27,000 Ibs. of exhaust steam per 
hour. Each tower is 15 ft. 3 ins. x 18 ft. 2 ins., 
and 36 ft. 3 ins. high, weighing SO,00O0 Ibs., and 
has two fans running at a normal speed of 250 


ins. 


FIG. 9. NORTHERN POWER STATION; ST. LOUIS TRANSIT CO. 


W. D. Boyce & Co., St. Louis, Mo., Consulting and Supervising Engineers. 
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revolutions. The towers are supported on a plat- 
form between the engine room and boiler room 
roofs, and supported by the roof trusses, as shown 
in Fig. 11. In view of the fact that they are thus 
carried by the trusses, it was not considered ad- 
visable to operate the fans by steam engines, on 
account of the vibration that would be set up, 
although the engines would have the advantage 
of enabling the speed of the fans to be regulated 
to adjust the air currents very closely to the re- 
quirements due to atmospheric conditions. The 
two fans of each tower are driven by endless 
rope transmission from a variable-speed 550-volt 
electric motor; which may be run at 125, 200 or 
250 revolutions per minute. One-half of the con- 
densing and cooling plant is shown in Fig. 13. 
BOILERS.—In the boiler room is a single row 
of 16 O’Brien water-tube boilers of 400 HP. each, 
based on a rating of 380 lbs. of coal consumed per 
sq. ft. of grate surface per hour. The 
have the Green chain grates, 9 ft. Sins. wide and 
ft. long, operated by four Krieble engines. On 
a gallery above the boilers are eight Hoppes feed- 
water purifiers, each 68 ins. diameter, 26 ft. long. 
with 1,759 sq. ft. of lime collecting surface, and 
rated at 1,000 HP. These supply the water by 
gravity to the boilers, taking the water from the 
four Excelsior feed-water heaters, capable of heat- 


boilers 


ing 63,000 Ibs, of water per hour, from 110° to 
«7°46 Pipe Connection 
PipeConnection 


Basement Floor 
YW 
Sectional Elevation. 
2'OripPy 
25 Pipe Flange; 
Blow -off Connecti 
Overflow for Holly Systern 


> 
©e-tional lan. 


Fig. 15. Blow-Off Tank. 


206° or 211°; the four heaters take 20,000 Ibs. of 
exhaust steam per hour. If the feed is delivered 
to the heaters at atmospheric temperature they 
will require 40,000 Ibs. of steam per hour. The 
heaters are 5 ft. diameter, 14 ft. 6 ins. high, and 
each has a by-pass so that it can be cut out of 
service. There are three boiler feed pumps, built 
by the Epping-Carpenter Co., of Pittsburg, hav- 
ing eylinders 12x8% x12 ins.; also a pressure 


pump and a circulating pump of the same make 
and size, the latter driving the turbine-flue clean- 
ers used on the boilers, 

The smoke flues lead to a steel chimney 14 ft. 
diameter and 202 ft. high, on a concrete founda- 
tion 30 ft. square extending to the solid rock, 47 ft. 
below the base of the chimney. This foundation 
has tunnel leading to a central chamber, by 


The low-pressure exhaust is taken by 12-in. and 
14-in. pipes to an exhaust header 24 to 30 ins. 
diameter, from which 386-in. pipes lead to the con- 
densers, gate-valves and oil separators being in- 
terposed between the header and condenser. There 
is also a 30-in. free exhaust connection. 

When steam is blown off from the boilers, it is 
discharged into a tank of special construction, 


FIG. 10. CONCRETE FOUNDATIONS FOR ENGINES AND CHIMNEY. 


Which the interior of the chimney 


y is made acces- 
sible. This chimney is 


identical in design with 
the one at the Central power station, and was 
described in our issue of Dec. 19, 1901. 

METERS AND MISCELLANEOUS EQUIP: 
MENT.—The water supply is taken partly from 
deep wells in the station and partly from the city 
mains, the local ordinances forbidding the taking 
of water direct from the river. Hence it is neces- 
Sary to save as much water as possible by con- 
densing. The water supply from the mains and 
to the boilers is all metered by Hersey disk 
meters. In the street are two 4-in. meters for 
measuring the supply from the mains. In the 
station are three 4-in. hot-water meters and one 
G-in. cold-water meter. A tank 16. 24 ft. holds 
a supply of 49,790 gallons for emergency supply 
and for fire protection. 

Each engine has a 12-in. Cochrane live-steam 
receiver-separator, and all the main and auxiliary 
engines are lubricated by distribution from a cen- 
tral table by the Siegrist automatic oiling sys- 
tem, which is provided with two Famous filters 
having a capacity for filtering 600 gallons of oil 
in 24 hours. The piping is of extra heavy pipe 
with Crane valves, as in the Central station, but 
all large valves over 30 ins. diameter are of the 
Kennedy make. Bends instead of elbows are used 
wherever possible. The pipe. heaters, etc., are cov- 
ered with the H. W. Johns-Melville Co.’s asbestos 
sponge-felt covering. The plan of the steam and 
exhaust piping is shown in Fig. 12. The 20-in. 
main steam header is supported by saddles on 
roller bearings, and is secured to the saddles by 
straps of %-in. rods. Each saddle has two chilled 
bearing surfaces resting on the ends of a single 
roller 2 ins. diameter and 10 ins. long, which in 
turn rests in two babbeted bearings in the base 


plate. The roller has no travel, but revolves in 
its bearings. This construction is shown in 
Fig. 14. 


From the hot well or the city mains the feed 
water is piped to the heaters, going thence to the 
Hoppes purifiers, and thence to the boilers. The 
steam is taken from the drum of the boiler by a 
10-in. vertical pipe, connecting with a 12-in. pipe 
and 14-in. steel bend opening into a steam header 
14 to 20 ins. diameter, from which 12-in. pipes 
run to the high-pressure cylinders of the engines. 


designed to prevent the surging and disturbance 


which usually takes place when steam is blown 
off into a tank half full of water. The-tank, Fig 
15, is 8 ft. diameter and about 12 ft. high, with 


a 6-in. blow-off pipe entering the top, and a 14-in 
relief pipe also attached to the top. At about 
d ft. 6 ins. from the bottom is a deflecting cone, 
with a solid top and flaring wings or blades, sup 
ported by sling stays from the top and braces at 
the side. The entering steam, instead of blowing 
directly against the solid body of water (about 3 
ft. deep) and raising it violently in the relief 
pipe, is deflected and broken up by the cone. 
COAL AND ASHES.—The coal build- 
ing, Fig. 16, is separated from the main building 


storage 
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by a street, and is of timber 
ported by piles driven to rock, the site being ove) 
a quicksand pocket. The coal from the « 
buckets falls upon an inclined screen, as 
in the section, Fig. 17. This screen, consisting ot 
iron bars %-in. wide and *4-in. apart, allows the 
dust and fine stuff to fall directly to the bottom of 
the bin, where it will be drawn off promptly. 
Ventilation is provided for by box ventilators, as 
in the coal storage buildings of the Central sta- 
tion. This building has a storage 
5,000 tons, and is equipped with a 


construction, sup- 


onveyor 
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plant which will crush 40 to 45 tons of run-of-mine 
coal per hour, to a size of 1%-in. cube. Jutside 


the building is a side track, with a Fairbanks. &. 


Morse S0Q-ton track seale for weighing the coal 
cars. Coal from the cars is shoveled or dumped 
into a pit under the tracks, from which it is de- 
livered to the crusher and then to the conveyor. 
A conveyor of the McCaslin type, built by the 


high from the floor to the roof trusses. Provision 
is made for extending the building to a length 
of 230 ft. For handling machinery, etc, there is 
a Case electric traveling crane of 45 ft. span, and 
a hoist of 20 ft. G ins. The speeds are the same 
as in the larger zranes in the main stations, al- 
ready described. The runways consist of 18-in. 
I-beams, with anchored attachments on the abut- 


Boyce Engineering Co. are W. D. Boyce, Presi- 
dent; W. R. Macklind, Vice-President, who did the 
designing work (they being the engineers of the 
company); and W. W. Stroop, Secretary and 
Treasurer, having charge of the office departmenf, 
In the execution of the above work, Mr. R. E. 
Gurley had charge of the construction depart- 
ment; assisted by Mr. W. S. Ludington, at the 
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FIG. 16. COAL STORAGE AND HANDLING SYSTEM AT NORTHERN STATION. 


John A. Mead Mfg. Co., of New York, handles 
both the coal and ashes. The conveyos and the 
crusher are driven by steam, Above each boiler 
is a steel bunker holding sufficient coal for 12 
hours’ run. Under the bunker is a weighing hop- 
per of 2 tons capacity, fitted with a Howe re- 
cording seale, which shows the amount of coal de- 
livered from the bunker to each boiler. The hop- 
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Fig. 17. Cross-Section of Coal Storage Building. 


per feeds directly to the grates. Separate ash 
coaveyors will be installed for emptying the ash 
pits directly into the main conveyor, which ecar- 
ries the ashes across the bridge and deposits them 
in an elevated ash bin in front of the storage 
buisdding. Provision is made for loading the con- 
veyor with coal shoveled direct from the cars into 
four chutes at the side of the boiler room, in- 
stead of taking it from the storage building. The 
eonstruction of the storage building and arrange- 
ment of the conveyor plant are shown in Figs. 16 
and 17. 
SUBSTATION. 

Operated in connection with the Northern 
power station is Substation No. 1, at Delmar and 
Ie Balivere Aves. This is a brick fireproof build- 
ing, Fig. 18. It is about 115 ft. x 45 ft., and 35 ft. 


ments supporting the beams, and also supported 
by braces attached to anchor rods passing through 
the walls. 

One side of the building is set apart for high- 
tension cables and apparatus, and the other side 
for low tension. The electric equipment is of 
the General Electric Co.’s make, and its arrange- 


.ment is shown in Fig. 19. There are four 8-pole, 


G00-K-W, 600-volt converters, running at 375 
revolutions. These occupy a floor space of 10 ft. » 
ft. 2 ins., and weigh 45,000 Ibs. each. There are 
also four reactances. The transformer-equipment 
comprises 13 air blast, 25-cyele, 250-K-W., 3S0- 
volt transformers, 47 * 38 ins., 75 ins. high, weigh- 
ing 7,700 Ibs. each. These are cooled by two 
Buffalo blowers, directly connected to two S-pole, 
G00-volt motors of 3 HP., at 275 revolutions. 
There is also a 2Z-cycle, 25-K-W. three-phase 
transformer of 6,000 to 350 volts. The starting 
set is a 4-pole, 20-K-W., 550-volt generator, di- 
rectly connected to a 4-pole, 30-HP., 350-volt in- 
duction motor. These are mounted on the same 
base and run at 750 revolutions. There is also 
a Westinghouse $350-K-W. booster of the engine 
type, with S-pole generator and 6-pole motor, 
running at 425 revolutions. This is connected to 
the 550-volt circuit. A duplicate of this machine 
is to be installed later. The main switchboard 
has 21 panels; 2 line panels for the high tension 
feeders, 4 alternating current panels for the ro- 
tary converters, 4 direct-current feeder panels, 10 
21,000-ampere direct-current feeder panels and 1 


panel for the starting set. There is also an auxil-_ 


iary switchboard for the booster. 


Central Station, and the substation; and Mr. O. E. 
Overpeck at the Northern Station. 

The contractors were as follows: Central Sta- 
tion: Masonry, brick, carpenter work, ete., Jacob 
Schenck and Samuel Hoffman; steel work, Pitts- 
burg Bridge Co., Pittsburg, Pa., and Union Bridge 
Co., Atheas, Pa.; coal storage buildings, R. W. 


Fig. 18. Substation; St. Louis Transit Co. 


Morrison Construction Co, and E. A. Steiningef, 
of St. Louis. Northern Station: Masonry, brick, 
carpenter work, ete., A. H. Hasseler, St. Louis; 
steel work, Union Bridge Co., Athens, Pa.; coal 
storage building, J. D. Fitzgibbon. Substation: E. 
A. Steininger. ‘All cast-iron work for both sta- 
tions was supolied by the Koken Iron Works, St. 
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FIG. 19. PLAN OF SUBSTATION. 


ENGINEERS AND CONTRACTORS. 

The entire designing of these stations-was done 
by the W. D. Boyce Engineering Co., Chemical 
Building, St. Louis, Mo.; which company also had 
sole charge of their construction, being the Con- 
sulting and Supervising Engineers for the St. 
Louis Transit Co. The members of the W. D. 


Louis, Mo., and all the pipe work was done by S. 
J. McLeod, of Chicago. The two 202-ft. steel 
smokestacks were built by the O’Brien Boiler 
Works, of St. Louis. The builders of the en- 
gines, dynamos, boilers and other parts of the 
mechanicul and electrical equipment have been 
mentioned in other parts of this article. 
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